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E X E C U T I V E S U M M A R Y
T h e S h e r i d a n S i t e C o m m i t t e e h a s i n v e s t i g a t e d t h e S h e r i d a n Dis-p o s a l S e r v i c e s s i t e near H e m p s t e a d , T e x a s . T h e u l t i m a t e o b j e c -tive of the F e a s i b i l i t y S t u d y i s to prov id e a basis for s e lec t-ing a cost e f f e c t i v e remedial a l t e r n a t i v e that i s p r o t e c t i v e ofhuman h e a l t h and the environment. The a l t e r n a t i v e s constructedand eva lua t ed are d e s i gned to meet th i s and other remedialo b j e c t i v e s as wel l as a t t a i n F e d e r a l and S t a t e requirements thatare a p p l i c a b l e or relevant and a p p r o p r i a t e (ARARs). The invest-i g a t i o n and evaluat ion of t h i s s i te have been d i v i d e d into asource control e f f o r t and a ground water migra t i on managemente f f o r t . The source control e f f o r t ha s r e su l t ed in a SourceContro l Remedial I n v e s t i g a t i o n and th i s document, the SourceC o n t r o l F e a s i b i l i t y S t u d y .
The f a c i l i t y curr en t ly oc cupi e s a p p r o x i m a t e l y 110 acres and in-c l u d e s a 42 acre e v a p o r a t i o n sy s t em, a main pond whose s u r f a c earea varies f r o m 12 to 15 acres ( d e p e n d i n g on water l e v e l ) , anda 17 acre d ik e area around the main p o n d . An i n o p e r a b l e incin-erator and a group of nine treatment and s torage tanks are lo-cated on the east s ide of the main pond on the levee. Remainingacreage cons i s t s of borrow d i t c h e s excavated for the dikes andother " b u f f e r zone" areas in s i d e the p e r i m e t e r f e n c e .
F o l l o w i n g s i te c h a r a c t e r i z a t i o n , source control t e chno l og i e swere screened f r o m p o s s i b l e general response actions and assem-b l e d into a l t e r n a t i v e s . T h e s e a l t e r n a t i v e s underwent d e t a i l e dd e s i g n a n a l y s i s , i n c l u d i n g s u f f i c i e n t d e s i g n deve l opment t oenab l e a d e t a i l e d cost e s t imat e to be p r e p a r e d . The f o l l o w i n gsix a l t e r n a t i v e s survived the screening proces s and were carriedf o r w a r d into t h e d e t a i l e d a n a l y s i s pha s e:

o T a k e no action at the site.
o Mix the main pond s l u d g e with c lay-rich soil and coverthe main pond and d ik e s wi th an engineered cap.Protec t the s i t e f r o m river bank erosion and soilerosion.
o S t a b i l i z e the s l u d g e w i t h i n the main pond . Cap andcontrol erosion as above.
o B i o l o g i c a l l y treat the s l u d g e . Cap and control erosionas above.
o S e p a r a t e the s l u d g e into o i l , water and s o l i d sf r a c t i o n s and incinerate the oil f r a c t i o n . Cap andcontrol erosion as above.
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o I n c i n e r a t e the s l u d g e in a rotary k i l n incinerator.Cap and control erosion as above.
In the d e t a i l e d a l t ernat ive analys i s phase , each of these alter-native s was ranked based on r e la t iv e c o m p l i a n c e with A R A R s ; re-duc t i on o f t o x i c i t y , m o b i l i t y or vo lume; short term e f f e c t i v e -ness; l o n g term e f f e c t i v e n e s s and permanence; i r a p l e m e n t a b i l i t y ;co s t; a c c e p t a b i l i t y to the community; a c c e p t a b i l i t y to theS t a t e ; and overall pro t e c t ion of human heal th and theenvironment. Based on th i s d e t a i l e d eva lua t i on it w i l l bep o s s i b l e to se lec t a cost e f f e c t i v e remedial a l t e r n a t i v econsis tent with the o b j e c t i v e s out l ined above.
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S O U R C E C O N T R O L F E A S I B I L I T Y S T U D Y
S H E R I D A N D I S P O S A L S E R V I C E S S I T E

W A L L E R C O U N T Y , T E X A S

1 - INTRODUCTION
1.1 Purpo s e and S c o p e
T h e p u r p o s e o f th i s Source Contro l F e a s i b i l i t y S t u d y ( F S ) i s t opresent the proces s and r e s u l t s of the d e v e l o p m e n t of the sourcecontrol remedial a l t e r n a t i v e s f o r t h e S h e r i d a n D i s p o s a l S e r v i c e s( S D S ) si te . T h i s F S i s based o n t h e i n f o r m a t i o n a n d d a t apresented in the J u l y 1987 Source Control Remedial I n v e s t i g a t i o n( R I ) b y t h e S h e r i d a n S i t e committee ( S S C ) a n d t h e J u n e 1988Base l in e Risk Asse s sment ( R A ) . T h e R I d e f i n e d t h e character o fthe site and the RA addres s ed the necessity of remediat ion bye v a l u a t i n g risks represented by tak ing no act ion. By a d d r e s s i n gthe risks i d e n t i f i e d in the RA, the FS a l t e r n a t i v e s w i l l bep r o t e c t i v e of human h e a l t h and the environment.
The FS i d e n t i f i e s and analyzes source control a l t ernat ive s thatare cons i s t ent w i th the Comprehens ive Environmental R e s p o n s e ,C o m p e n s a t i o n and L i a b i l i t y Act (CERCLA), as amended by theS u p e r f u n d Amendment s and Reauthor iza t i on Act (SARA), and th eN a t i o n a l O i l a n d H a z a r d o u s S u b s t a n c e s P o l l u t i o n C o n t i n g e n c y P l a n( N C P ) , a n d which e f f e c t i v e l y m i t i g a t e a n d min imiz e threa t s t o ,a n d p r o v i d e adequate p r o t e c t i o n o f , p u b l i c h e a l t h a n d w e l f a r eand the environment at the s i te.
1 . 2 S i t e H i s t o r y

1.2.1 G e o g r a p h i c a l L o c a t i o n
T h e S D S s i te i s l o ca t ed i n W a l l e r C o u n t y , T e x a s , a p p r o x i m a t e l ynine m i l e s north-northwest o f the C i t y o f H e m p s t e a d , T e x a s andtwo mi l e s northwest of the in t er s e c t i on of C l a r k Bottom Road andF a r m Road 1736 ( F i g . 1-1). The proper ty is bounded on the east,south and west s ide s by f a r m and ranch l a n d s , and on the northby the Brazos River. The site l i e s w i th in the G u l f C o a s t a lP l a i n P h y s i o g r a p h i c Province and is t r a n s i t i o n a l l y p o s i t i o n e dbetween the Post Oak Savannah and B l a c k l a n d Prair i e N a t u r a lRegions o f T e x a s .

1-2 .2 F a c i l i t y D e s c r i p t i o n
The f a c i l i t y current ly occupies a p p r o x i m a t e l y 110 acres, and in-c lude s a 42 acre evaporat ion system, a 15 acre main pond and a
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17 acre d ik e area around the main pond ( F i g u r e 1 - 2 ) . An inoper-able inc inera tor and a group of nine treatment and s torage tanksare l o c a t e d on the east s ide of the main pond on the levee. Re-m a i n i n g acreage c on s i s t s o f borrow d i t c h e s excavated for thedike s and other " b u f f e r zone" areas ins ide the per imeter f enc e .
The main pond was l o ca t ed in a n a t u r a l l y occurring, l o w - l y i n garea that was g r a d u a l l y e x p a n d e d to about 22 acres u t i l i z i n g asystem of d ike s . The main pond was used as a s u r f a c e impound-ment for mater ia l d i s p o s a l and for open pi t burning. Par t ia lc losure a c t i v i t y reduced the size of the main pond toa p p r o x i m a t e l y 15 acres.
W a t e r that accumulat ed in the main pond due to p r e c i p i t a t i o n waspumped into the e v a p o r a t i o n sys tem and a l l o w e d to evaporate .The tanks were used for the s s p a r a t i o n and treatment of incomingl i q u i d waste.

1.2.3 C h r o n o l o g i c a l H i & t o r v o f S i t e M a n a g e m e n t , U s e a n dM o d i f i c a t i o n s
The SDS s i t e , owned and operated by Mr. Duane Sher idan ofH e m p s t e a d , T e x a s , began a c c e p t i n g i n d u s t r i a l wastes f o r d i s p o s a lin the l a t e 1950s. T h e s e waste s were d i s p o s e d of by open pitburning and s u r f a c e impoundment of ash residue in a n a t u r a l l yl o w - l y i n g area o f Mr. S h e r i d a n ' s p r o p e r t y . As th e volume o fmater ia l a c c ep t ed at the site increased, a levee composed ofnative s o i l s and combustion r e s i d u a l s f r o m waste burning wascons truc t ed around the pit area to f o r m the main pond (somet imein la t e 1 9 6 3 ) . T h e s e site management practices and f a c i l i t i e swere used through 1971.
A g r o u p of s torage and treatment tanks were constructed begin-ning in S e p t e m b e r 1971 in response to an order f r o m the T e x a sW a t e r Q u a l i t y Board ( T W Q B ) , a predec e s s or t o t h e T e x a s W a t e rCommi s s i on ( T W C ) . T h e s e tanks were used f o r steam t r ea t ing oi l-water emul s ions . S e p a r a t e d o i l s were used as f u e l for a systemof ground f l a r e s that was i n s t a l l e d in 1972.
A s m a l l e r pond ( a p p r o x i m a t e l y 400,000 g a l l o n s ) was constructedin the northwest corner of the main pond dike ( F i g u r e 1 - 2 ) . Itwas used to receive incoming m a t e r i a l s . F r o m there the wastewas g e n e r a l l y p u m p e d into the steam treatment system for emul-sion t r ea tment . Any recovered o i l s were ei ther sold or used forground f l a r e s or bo i l e r f e e d to generate steam. L e f t o v e r resi-dues were d i s p o s e d of in the main p o n d . Liquid wastes f r o m thes m a l l e r pond were di s charged d i r e c t l y into the main pond whenthe steam emuls ion system was not working or was over-loaded.
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In N o v e m b e r o f 1972 a f i r e d e s t r o y e d th e o i l burner (inc inera-t o r ) system and the s u r f a c e of the main pond was i g n i t e d ,b u r n i n g o f f t h e s u r f a c e l a y e r o f o i l . I n 1969 a n d 1973 severer a i n f a l l caused a p p a r e n t o v e r f l o w s . T h e he ight o f t h e d ike w a sincreased in 1975 to m i t i g a t e t h i s occurrence.
D u r i n g 1974 and 1 9 7 5 , several t r i a l burns of new incineratorswere p e r f o r m e d by SDS. Permit a p p r o v a l was granted to SDS bythe T e x a s Air Contro l Board (TACB) for a l iquid waste burner( i n c i n e r a t o r ) that was d e s igned and b u i l t by Mr. S h e r i d a n . Theinc inera t or was in use u n t i l J u n e 1978 when a f i r e d e s t r oyedpor t i on s of the system.
In order to take care o f the c o n t i n u i n g p r o b l e m of ac cumulat edpond s t o r m w a t e r , a new f a c i l i t y — the evapora t i on sys tem — wasb u i l t in 1976 a d j a c e n t to the main p o n d . T h i s 42 acre impound-ment received was t ewat er f r o m the main pond into a series ofs m a l l c e l l s where i t was a l l o w e d to e v a p o r a t e .
SDS began c l o s i n g the main pond w i th d ik e and other m a t e r i a l s inOctober 1978. An i n i t i a l c lo sure p l a n was agreed to by SDS andthe TWQB in 1979. T h i s p l a n c a l l e d for ini t ia l closure o f themain p o n d , p u m p i n g o f a c cumula t ed s tormwater f r o m t h e pond intothe e v a p o r a t i o n s y s t e m , and maintenance of the pond d ike . Pondwater was t r a n s f e r r e d to the evaporat ion system and approx imat e-ly seven acres of the main p o n d , c o r r e s p o n d i n g to the rece ivingba s in , w a s covered wi th f i l l m a t e r i a l .
A f i n a l c l o sure p l a n was s u b m i t t e d t o th e T e x a s Depar tment o fW a t e r Resources ( T D W R , n o w t h e T W C ) , b y S D S o n December 2 , 1983.It was r e j e c t e d in J a n u a r y 1984, at which time the TDWR deter-mined that SDS did not have the e x p e r t i s e or resources top r o p e r l y c l o s e the s i t e . At that t ime the TWC contacted certainc o m p a n i e s , whose waste may have been d i s p o s e d of at the SDSs i t e , to request as s i s tance in the site closure. The SSC wasf o r m e d by certain of those c o m p a n i e s in re sponse to that requestand has since worked w i th the TWC and the EPA to c o l l e c t andanalyze i n f o r m a t i o n necessary to evaluate a p p r o p r i a t e closurea l t e r n a t i v e s .
T h e S D S s i t e w a s p r o p o s e d f o r i n c l u s i o n o n t h e N a t i o n a l Prior i -t i e s L i s t pur suant to S e c t i o n 105 of C E R C L A on J u n e 10, 1986.
1 . 3 S o u r c e M a t e r i a l D e s c r i p t i o n
The m a j o r sources o f organic and inorganic chemical c o n s t i t u e n t sare the main pond water and s l u d g e s . T h e r e may be a d d i t i o n a lquant i t i e s of a f f e c t e d s l u d g e s and s o i l s below the pond, in the

1-5
E716

o
\O
Oo
T—o



IIIIIIIIIIIIIIIIIII

d i k e and in the e v a p o r a t i o n system. T h e s e sources are de s cr ibedbelow. M a n i f e s t d e s c r i p t i o n s of some of the ma t e r ia l s receivedfor d i s p o s a l at the s i t e are l i s t e d in T a b l e 1-1. S u m m a r i e s oforganic c ompounds and meta l s f ound in all sources are presentedin T a b l e 1-2 ( f o o t n o t e s and r e f e r enc e s in the t a b l e r e l a t e tothe Base l ine Risk A s s e s s m e n t ) . Based on the RA, the p o l y -chlorinated b iphenyl (PCB) concentrations in the exposed s l u d g e s(which averaged 159 ppm for the pond s l u d g e ) drive the deter-minat ion o f remedial action l e v e l s f or the s i te.
Main Pond

7he current s u r f a c e area of the main pond varies between 12 and15 acres. The d e p t h of the accumulated rainwater varies betweenone and six f e e t dur ing p e r i o d s of a c cumula t i on and removal.
The main pond contents are s t r a t i f i e d into a p a r t i a l s u r f a c e oiland e m u l s i o n l a y e r , an aqueous pha s e and a heavy s l u d g e l a y e r .The s u r f a c e o i l l a y e r ( l e s s than two inches in t h i c k n e s s ) cur-r e n t l y covers l e s s than 15% of the pond s u r f a c e and variesd e p e n d i n g on wind c o n d i t i o n s . At the present t i m e , the m a j o r i t yof the oil layer has been removed f rom the main pond and themain pond water has been evaporated in the e v a p o r a t i o n sy s t em inaccordance wi th an A d m i n i s t r a t i v e Order issued by the E P A .
Based on r e s u l t s f r o m the a n a l y s i s of 15 s a m p l e s c o l l e c t e d inJ u n e 1987, the main pond s l u d g e s vary in th icknes s f r o m aboutsix inches to about 24 inches , with an average t h i ckne s s of 12.4inches. T h e s e s l u d g e s are a p p r o x i m a t e l y 45% water, 40% o i l , and15% s o l i d s , by weight. T h i s d e p t h contrasts with s ludge thick-ness measurements of one f o o t to j u s t over three f e e t inS e p t e m b e r 1984 (se e A p p e n d i x A o f R A ) . A n average pond d e p t h o f18 inches is used for risk and d e s i g n c a l c u l a t i o n s .
No sampl e s of pond subsoil were c o l l e c t ed during the RI invest-i g a t i o n s due t o th e p o s s i b i l i t y o f carry down o f a f f e c t e dmater ia l contained in the s l u d g e .

Pond P i k e
The d ike around the pond has a s u r f a c e area of a p p r o x i m a t e l y 17acres and was cons tructed p r i m a r i l y f r o m surrounding c l a y s andcombustion residues f r o m the incinerator. It is e s t imated thatup to 10% of the levee material may consist of m a t e r i a l s charac-t er iz ed as d ia tomaceou s earth f i l t e r aid wetted with a p e t r o l e u moi l . T h i s f i l t e r cake mater ia l contains u n s p e c i f i e d organo-m e t a l l i c chemica l s as wel l as in s o lub l e barium and zinc s a l t s .
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TABLE 1-1
D e s c r i p t i o n s o f M a t e r i a l s L i s t e d o n M a n i f e s t sf o r D i s p o s a l a t t h e S D S S i t e

A l c o h o l , organi c p h o s p h o r u s c o m p o u n d s ,cobalt
A l k y l Benzenes
Ammonia Bromate, W a t e r
Barge, RR T a n k Car W a s h i n g s ,& M i s c . C h e m i c a l s
Benzene, Ether s , M e t h y c h l o r i d e
Butyl A c r y l a t e s
C a l c i u m A r s e n a t e
Caus t i c and L a t e x Polymer
C o p p e r C h l o r i d e Powder C a t a l y s t
D i e t h y l e n e G l y c o l , Res in , w / T o l u e n e
D r i l l i n g Muds
Drum W a s h i n g R e s i d u e
F a t t y A c i d Es t er s
F a t t y A l c o h o l s
F i l t e r Cake Res idue
F u r f u r a l , Butadiene C o p o l y m e r
G l y c o l S t i l l Bot toms
H e r b i c i d e s
H y d r a u l i c O i l s
I n s e c t i c i d e s
B, S & W O i l s

CM̂
_

*-
O

1-7

K e r o s e n e & Greas e
K i t c h e n Grea s e & W a t e r
M e t h a c r y l a t e
M o l a s s e s & W a t e r
O i l y W a s t e w a t e r
Organic S l u d g e , S k i m m i n g ,K e r o s e n e and M i n e r a lS p i r i t s
Phenol F o r m a l d e h y d e
P i c k l i n g A c i d
P o l y e t h y l e n e , DiatoamaceousEarth
Proces^ W a s t e w a t e r
S o a p
S o d i u m
S o d i u m H y d r o x i d e
Sour Crude Oil
S p e n t C h l o r i n a t e d S o l v e n t s
S p e n t N e w s p a p e r I n k s a n dS o l v e n t s
S t y r e n e & E t h y l b e n z e n e Bottorr
Styrene Monomer w/Die s e l
V e g e t a b l e O i l s
W a s t e Chemica l s
W a t e r & Oil
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T A B L E 1 - 2
Sunmary o f R e p r e s e n t a t i v e C o n c e n t r a t i o n s a n d V o l u m e s f o rS p e c i f i c W a s t e C o m p a r t m e n t s e n d R e c e p t o r s f o r t h e S h e r i d a n D i s p o s a l S e r v i c e s S t t e

R e p r e s e n t a t i v eW a t e r C o n c e n t r a t i o n s ( 1 ) R e p r e s e n t a t i v e C o n c e n t r a t i o n ; f o r S o i l s / S l u d g e s ( 1 )
M a i n C l a r k L a k e D i k e A r e a E v a p o r a t i o n A r e aPond W a t e r Brazo s R i v e r M a i n .....-.......---...- ......,........,.__..

W a t e r ( 2 ) ( W e s t e n d ) W a t e r Q u a l i t y Pond Averaged A f f e c t e dParameter ( T a b l e 4 - U 2 ) ( T a b l e 8 - 7 ) ( T a b l e 8 - 4 ) S l u d g e s ( 2 ) S o i l s ( 3 ) S o i l S o i l s S l u d g e s ( 2 )
U n i t s m g / l m g / l m g / t m g / k g m g / k g m g / k g m g / k g
A r e a ( a c r e s ) 19 (4) S u r f i c i a l 12 17 12 40.75R e p r e s e n t a t i v e t h i c k n e s s ( f e e t ) 7 .1 (5) MA 1.5 11 5 .5 0 .5A p p r o x i m a t e volume ( c u . y d s . ) 21 7021 NA 30000 301693 114000 33000D e n s i t y 1.0 g / c m 3 1.0 g / c m 3 1.0 g / c m 3 1.1 g / c m 3 1.6 g / c m J 1.3 g/ cm3 1.6 g / c m 3 1.
Benzene MO NO NO 1050 '12 23 NO
2 , 4 - D i m e t h y l p h e n o t NO NO MO 342 8 16 NOE ' h y l b e n z e n e NO NO NO 3267 6 il NON a p h t h a l e n e NO NO NO 257 6 12 NO
T o t a l PCfls (as A roc 1 or 1 0 1 6 ) NO NO NO 159 10 19 NO (6)
Phenol 1,8 NO NO 695 45 90 NOT e t r a c h l o r o e t h y l e n e 0.26 NO WO 121 NO ND NO
T o l u e n e 0.63 NO ND 1225 10 19 NOT r i c h l o r o e t h y l e n e 1 .46 NO ND 50 NO NO NO
M e t a l s ( a s t o t a l c o n s t i t u e n t )
C h r o m i u m 1.14 0.01 0.01 236 13 20 33.4
lead 0.304 0.012 0.0235 404 149 290 45.7N i c k e l 0.625 NO 0.005 67 1? 14 17.6
Z i n c 4.505 0.07 0.035 573 285 492 72.6
( 1 ) Exc ep t f o r s l u d g e s a m p l e s , t h e r e p r e s e n t a t i v e c o n c e n t r a t i o n g i v e n i s t h e average o f ( d e t e c t e d c o n c e n t r a t i o n ^ )p l u s 1 / 2 * ( s a m p l e d . 1 . ) I f o u n d f o r t h e waste compartment i n d i c a t e d .( 2 ) R e p r e s e n t a t i v e va lue s f o r s l u d g e s a m p l e s a r e C d l c u l a t e d a s t h e average o f a l l a b o v e - d e t e c t i o n - l i m i t c o n c e n t r a t i o n s

o r 1 / 2 o f d e t e c t e d va lue i f t h er e i s on ly o n e d e t e c t i o n i n t h e d a t a base. S e e A p p e n d i x E - 1 f o r documenta t ion.T h e s e c a l c u l a t i o n s p r o v i d e w o r s t - c a s e l e v e l s f o r d i r e c t contact exposure a n d ground wat er m o d e l s . R e p r e s e n t a t i v e va lue sT o l u e n e and Z i n c to not i n c l u d e o u t l i e r v a l u e s o f 36,600 and 13,800 mg/Kg, r e s p e c t i v e l y , because c o n c e n t r a t i o n s o t t h a tm a g n i t u d e were not c o n f i r m e d in 1987 s a m p l e s .
( 3 ) Average d i k e s o i l c onc en tra t i on i s c a l c u l a t e d a s t h e mean o f a l l v i s u a l l y a f f e c t e d a n d u n a f f e c t e d s o i l s d a t af r o m t h e d i k e boring s a m p l e s c o l l e c t e d J u l y 6-10, 1987 (see A p p e n d i x E - 1 f o r d o c u m e n t a t i o n ) .These c a l c u l a t i o n s prov id e da ta for dust emi s s i ons and d i r e c t exposure mode l s .( 4 ) Acreage g iv en i s based o n t h e a s s u m p t i o n t h a t , i f abandoned, t h e pond wou ld f i l l t o a n e l e v a t i o n o f 176.5 f e e tM S L a n d wou ld decant over t h e l owe s t part o f t h e d i k e a t t h a t e l e v a t i o n w i t h each subsequent r a i n f a l l .The low point appears to be located on the north d i k e , west of the f o rmer tank b a t t e r y and receiving pood ( F i g u r e 2 - 2 ) .
( 5 ) D e p t h g iven i s based o n t h e average d e p t h (3.6 f e e t ) f r o m t h e w a t e r s u r f a c e t o t h e s l u d g e s u r f a c e (see T a b l e 3 - 5 )

a s recorded in th e June 17-18, 1937 s a m p l i n g o f pond s l u d g e s , p l u s t h e d i f f e r e n c e between th e w a t e r e l e v a t i o n recordedo n t h a t da t e ( 1 7 3 ' M S L ) a n d 1 7 6 . 5 ' M S L ( a d i f f e r e n c e o f 3 . 5 ' ) .( 6 ) P C B s ( a s A r o c l o r 1248) were d e t e c t e d f r o m 0 . 5 - T d e p t h i n e v a p o r a t i o n s y s t e m c e l l s 3 a n d 1 5 a t c o n c e n t r a t i o n s
o f 1600 u g / k g and 110 u g / k g , r e s p e c t i v e l y ( s a m p l e s f r o m F e b r u a r y 1988 and December 1987 s a m p l i n g c v e n t s ) .

» > 9 / k g
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A series of bor ings were made through the d e p t h of the d ike toc o n f i r m it s c o n s t r u c t i o n and to charac t er ize s o i l s and wastem a t e r i a l s w i th in it. F i g u r e 1-3 shows the locat ions of theseb o r i n g s . A p p e n d i x A conta in s the bor ing l o g s and summary t a b l e sfor the organic and inorganic ana ly t i ca l resul t s . The boringl o g s i n d i c a t e that a f f e c t e d soil and s l u d g e in the dike s i st y p i c a l l y no t encountered un t i l d e p t h s in excess o f three f e e t .
SDS began i n i t i a l c losure ac t ions in 1979. A p p r o x i m a t e l y f i v eacres of the pond in the northern section were covered withcons truc t ion debr i s and dike m a t e r i a l . In an ear l i e r pondclosure e f f o r t (no t c o m p l e t e d ) , another two acres o f t h e south-eastern port ion of the pond were capped using a p p a r e n t l y cleanf i l l m a t e r i a l s and on-si te s o i l s . ( T h e s e seven acres are in-c l u d e d in the e s t imat ed dike area of 17 a cr e s .)

E v a p o r a t i o n A r e a S l u d g e s a n d S o i l s
The e v a p o r a t i o n sy s t em c on s i s t s o f 42 acres o f water re t ent ionc e l l s . T h e m a j o r i t y o f organic c o m p o u n d s that were i d e n t i f i e din the evapora t i on system occur in i s o l a t e d s ludge d e p o s i t s ator near the p o i n t of pond d i s c h a r g e into the e v a p o r a t i o n system.Based on s a m p l e s c o l l e c t e d in J u n e 1987 and December 1987, theremainder of the e v a p o r a t i o n sys t em conta ins s o i l s that areg e n e r a l l y c h a r a c t e r i s t i c of background s o i l s in the area. M e t a lconcentrations were g e n e r a l l y in the same range as backgroundand no v o l a t i l e or s e m i - v o l a t i l e c ompound s were i d e n t i f i e d .PCBs at c onc en tra t i on s of 1600 and 110 u g / k g ( p p b ) werei d e n t i f i e d at two of n ine t e en s a m p l e l o c a t i o n s . PCBs were notd e t e c t e d in seventeen of the nineteen e v a p o r a t i o n system soils a m p l i n g l o ca t i on s ( A p p e n d i x A o f F S ) .

Proce s s T a n k a g e
T r e a t m e n t proce s s un i t s at the SDS s i t e are l o ca t ed on the topof the levee and include an incinerator, a bo i l e r , and ninetanks . The tanks were used for s e p a r a t i o n and treatment o fo i l / w a t e r e m u l s i o n s and s t orage o f s o l v e n t s and f u e l o i l s . Thetanks vary in size f r o m 500 to 1000 barrels in capac i ty . Thetanks p r e s e n t l y c on ta in a p p r o x i m a t e l y 1500 bbl of o i l and emul-sion removed f r o m the s ur fa c e of the pond.
1.4 M e t h o d o l o g y
The m e t h o d o l o g y used in t h i s FS report a l l o w s a s t e p - b y - s t e pe v a l u a t i o n of source control remedial t e c h n o l o g i e s , a l t erna-t ive s , and a s s embl ed a l t e r n a t i v e s by progr e s s ing through aseries o f s creening s t e p s (see T a b l e 1-3) . I n i t i a l l y , general
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T A B L E 1-3
D e v e l o p m e n t o f A l t e r n a t i v e s

Phase I - D e v e l o p m e n t of A l t e r n a t i v e s
1 . I d e n t i f y p o t e n t i a l t r ea tment t e c h n o l o g i e s , c on ta inment /d i s p o s a l requirements for r e s i d u a l s or untreated waste.
2. A s s e m b l e t r e a t m e n t / d i s p o s a l combinat ions into a l t e r n a t i v e s .
3. D e v e l o p a range of a l t e r n a t i v e s a t t a i n i n g various l e v e l s ofp e r f o r m a n c e .

Phase I I - I n i t i a l S c r e e n i n g
1. S c r e e n a l t e r n a t i v e s to narrow the f i e l d for more d e t a i l e da n a l y s i s .

Phase I I I - D e t a i l e d A n a l y s i s o f A l t e r n a t i v e s
1. D e v e l o p d e s i g n cr i t er ia for each a l t e rna t iv e .
2. A n a l y z e a l t e r n a t i v e s r e la t iv e to l ong and short-terme f f e c t i v e n e s s , i m p l e m e n t a b i l i t y a n d costs .
3 . V e r i f y / c o m p a r e p r o t e c t i v e n e s s , p r o t e c t i o n o f human h e a l t hand environment; c ompl ianc e with A R A R s ; and reduction oft o x i c i t y , m o b i l i t y or volume.
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remedial t e chnologi e s are evaluated on the basis of theira p p l i c a b i l i t y t o t h e site. N e x t , a p p l i c a b l e t e c h n o l o g i e s a r ecombined into c o m p l e t e remedial a l t e r n a t i v e s . T h e n , generalq u a l i t a t i v e i n f o r m a t i o n is used to screen out u n f e a s i b l e orotherwi se u n a c c e p t a b l e a l t e rna t iv e s . T h r o u g h d e t a i l e d a n a l y s i s ,more r e f i n e d and quan t i t a t i v e i n f o r m a t i o n is used to d e v e l o p aranking of the remaining alternatives. T h i s m e t h o d o l o g yp r o v i d e s a sy s t ema t i c procedure f or i d e n t i f y i n g and e v a l u a t i n ga l t e r n a t i v e s , s p e c i f y i n g criteria f o r d e t e rmining t h e m a g n i t u d eand importance o f e f f e c t s r e su l t ing f r o m the imp l emen ta t i on ofan a c t i on , and c on s id er ing measures to m i t i g a t e adverse e f f e c t s .
The FS process r e su l t s in the development of a range of al terna-t ives that in corpora t e treatment as a p r i n c i p a l e l e m e n t , butvary in the degree to which they minimize the need for l o n g - t e r mmanagement. Based on the f i n a l FS, a remedy w i l l be s e lec tedwhich is cons i s t ent with the Compreh en s iv e Environmenta lResponse , C o m p e n s a t i o n and L i a b i l i t y Act (CERCLA), as amended byth e S u p e r f u n d Amendment s and Reauthorizat ion Act (SARA), and theN a t i o n a l O i l a n d H a z a r d o u s S u b s t a n c e s P o l l u t i o n C o n t i n g e n c y P l a n( N C P ) .
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2 - E V A L U A T I O N O F S I T E C O N D I T I O N S
D e t a i l e d s i t e c h a r a c t e r i z a t i o n d a t a are presented in the J u l y1987 S o u r c e C o n t r o l R e m e d i a l I n v e s t i g a t i o n Report and theB a s e l i n e Risk A s s e s s m e n t ( R A ) . T h e s i te c h a r a c t e r i z a t i o nd e v e l o p e d in the RI was expanded in the RA to incorporate alln e w l y c o l l e c t e d da ta . T h i s revised charac t e r i za t i on served asthe bas i s for the RA. The RA e v a l u a t e d exposure p a t h w a y s todetermine what level of risk is represented for each c o m p l e t e dp a t h w a y at the S h e r i d a n s i te . C o m p l e t e d p a t h w a y s describe themechanisms by which s i t e c o n s t i t u e n t s may reach human or envir-oniu~ntal r e c e p t o r s . All s i t e c o n d i t i o n s evaluated assumed noremedial ac t ion.
The i n i t i a l c o n d i t i o n e v a l u a t e d in the RA was the current s i t ec o n d i t i o n . U n d e r current s i t e c o n d i t i o n s , s i t e access i s l i m i t -ed by the f e n c e ; pond water level is c o n t r o l l e d through p e r i o d i ce v a p o r a t i o n ; d i k e s are m a i n t a i n e d ; and the surrounding l a n d u s ei s a g r i c u l t u r a l . U n d e r these c o n d i t i o n s , there are f o u r com-p l e t e d p a t h w a y s : 1 ) i n h a l a t i o n o f a i r emis s ions f r o m t h e p o n d ;2 ) i n h a l a t i o n o f wind b l o w n d u s t ; 3 ) impac t o n c a t t l e u t i l i z i n gC l a r k L a k e ; and 4} consumpt ion of organisms f r o m the BrazosRiver. U n d e r number t hr e e , the p a t h w a y eva lua t ed s i t e s u r f a c ewater r u n - o f f to C l a r k Lake and i t s p o t e n t i a l impact on thec a t t l e ' s water source. U n d e r number f o u r , t h e pathway wa sr epr e s en t ed by the p o s s i b l e l e a c h i n g o f s i t e c o n s t i t u e n t st hrough the un sa tura t ed zone beneath the s i t e , into the s h a l l o wa q u i f e r and subsequent s e e p a g e in to the Brazos River. Based onan e v a l u a t i o n of the risks r epr e s en t ed by the c a l c u l a t e d expo-sure under these c ompl e t ed p a t h w a y s , the risk assessment con-c l u d e d that these c o m p l e t e d p a t h w a y s , under e x i s t i n g c o n d i t i o n s ,r e p r e s e n t e d no s i g n i f i c a n t risk.
In a d d i t i o n to e v a l u a t i n g current s i t e c o n d i t i o n s , the RA a l s oexamined p r e d i c t e d risk l e v e l s a s s uming th e most p r o b a b l e f u t u r el a n d u s e under a no r e m e d i a t i o n scenario. In th i s scenario, thes i t e i s no l o n g e r r e s t r i c t e d , a l l o w i n g for i n c i d e n t a l contactwith exposed areas l i k e pond s l u d g e s and evaporation systems l u d g e s . P a t h w a y s e v a l u a t e d assumed a g r i c u l t u r a l l andu s e ands e condary h u n t i n g a c t i v i t y on the s i t e . F u r t h e r , the pond waterlevel could exceed capac i ty . T h e s e c o n d i t i o n s expand the numberof c o m p l e t e d p a t h w a y s . Based on an e v a l u a t i o n of all c o m p l e t e dp a t h w a y s under t h i s most p r o b a b l e f u t u r e l andu s e scenario, a l lp r o j e c t e d e xpo sure s r epre s en t ed no s i g n i f i c a n t risks except f o rdirec t contact wi th and i n c i d e n t a l i n g e s t i o n o f exposed p o n d ,dike and evaporat ion system s ludge s .
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Summari e s of the upper-bound cancer risk and hazard i n d i c e s forthe pa thway of direct contact w i t h the exposed pond and evapora-t ion system s l u d g e s are contained in T a b l e s 2-1 and 2-2. Thecumulative hazard indices did not exceed 100% and t h e r e f o r e therisk repre s ented by direc t contact wi th the noncarc inogenic con-s t i tuent s was j u d g e d to be i n s i g n i f i c a n t . However, the cumula-tive carc inogenic risk d i d exceed 1 x 1 0 ' 5 f o r e xpo sure t os l u d g e s . As the summary t a b l e s i n d i c a t e , a s ub s tan t ia l m a j o r i t yof the i d e n t i f i e d risk is contributed by a s i n g l e c o n s t i t u e n t ,name ly PCBs.
At the S h e r i d a n s i te there are three areas that contain w a s t e s :the main p o n d ; the evaporation system; and the main pond d ike .The s l u d g e s in the main pond and evapora t i on system pre s ent thegreate s t p o t e n t i a l risks because the ir a c c e s s i b i l i t y p r e s e n t s agreater 1 i k e l i h o o d o f d irec t contact by humans or w i l d l i f e .U n l i k e t h e main pond and evapora t i on system s l u d g e s , t h e a f f e c t -ed s o i l s in the dike are covered with u n a f f e c t e d soil and vege-ta t iv e cover. Dike bor ings i n d i c a t e d that a f f e c t e d s o i l s arecovered by an overburden of three or more f e e t of v e g e t a t e d ,secure s o i l s . T h u s , the d ik e s pre s ent a much l e s s s i g n i f i c a n trisk than the other two c ompar tment s . Of course, to the ex t entthat there are exposed s l u d g e s or a f f e c t e d s o i l s on the d i k e s ,the p o t e n t i a l risk would be grea t er , p r o b a b l y p r e s e n t i n g r i skscomparable to evaporation system s l u d g e s .
A second risk i d e n t i f i e d in the RA, but not q u a n t i f i e d , was thep o t e n t i a l long-term risk or threat of erosion of the BrazosRiver bank nearest the main p o n d . W h i l e the a s s i m i l a t i v e capa-ci ty of the river is s ub s tan t ia l , acute impacts on the rivercould be s i g n i f i c a n t if erosion were to reach the i m p o u n d m e n t .Consequent ly , the re sul t s of the RA indicate that in order top r o t e c t human h e a l t h and the environment under the current andmost probab l e f u t u r e l andu s e c o n d i t i o n s , direct contact wi th thepond and evapora t i on system s l u d g e s should be c o n t r o l l e d ore l i m i n a t e d , and the impact of l ong- t erm erosion m i n i m i z e d .
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3 - S O U R C E C O N T R O L O B J E C T I V E S
The NCP s tate s the general goa l s and o b j e c t i v e s of remedialac t i on s where i t d e f i n e s the a p p r o p r i a t e ex t ent of remedie s in40 CFR 3 0 0 . 6 8 ( i ) a s: "a c o s t - e f f e c t i v e r emedia l a l t e r n a t i v ethat e f f e c t i v e l y m i t i g a t e s and minimizes threats to and provide sadequate p r o t e c t i o n of p u b l i c h e a l t h and w e l f a r e and the envir-onment. " C o m p l i a n c e with this overall remedial o b j e c t i v e ismeasured, at least in p a r t , by evaluat ing the selected al terna-t i v e s ' a b i l i t y to m i t i g a t e s i t e - s p e c i f i c r i sk s , meet the s ta tu-tory p r e f e r e n c e s for the s e l e c t ion of a remedy, and achievec o m p l i a n c e w i t h A R A R s . C r i t e r i a based on these more s p e c i f i co b j e c t i v e s are o u t l i n e d be low.
3.1 Risk-Based O b j e c t i v e s
The exposure pa thways evaluated in the Risk Asse s sment e s t a b l i s ht h e p r i m a r y basis f o r i d e n t i f y i n g s i t e - s p e c i f i c g o a l s f o r eachremedial a l t ernat ive where e x i s t i n g environmental r egu la torycr i t e r ia are not a v a i l a b l e . As i n d i c a t e d in S e c t i o n 2, o f a l lt h e p o t e n t i a l p a t h w a y s o p e r a t i n g through t h e f o u r environmentalmedia of air, s u r f a c e water, ground water and s o i l , only directcontact w i t h e xpo s ed pond and e v a p o r a t i o n sys t em s l u d g e s repre-sented an u n a c c e p t a b l e risk. C o n s e q u e n t l y , the p r i n c i p a l reme-dia l o b j e c t i v e for the S h e r i d a n site i s prevent ion of directcontact wi th pond and evapora t i on sys t em s l u d g e s .
I n a d d i t i o n , a l l r emedia l a l t e r n a t i v e s c o n s i d e r e d a r e d e s i g n e dt o s a t i s f y t h e f o l l o w i n g o b j e c t i v e s :

1. M i n i m i z e p o t e n t i a l i m p a c t s on s h a l l o w ground water.
2. M i n i m i z e p o t e n t i a l impact s on s u r f a c e waters.
3. M i n i m i z e p o t e n t i a l for river bank erosion.

M i n i m i z e t h e p o t e n t i a l f o r c o m p l e t i o n o f n e w expo surepa thways .
3 - 2 S e c t i o n 12.1 ( b ) S t a t u t o r y O b j e c t i v e s
S e c t i o n I 2 1 ( b ) o f C E R C L A , a s amended b y S A R A , s t a t e s a s f o l l o w s :"Remedial act ions in which treatment which p e r m a n e n t l y and sig-n i f i c a n t l y reduces the volume, t o x i c i t y or m o b i l i t y of the haz-ardous sub s tance s , p o l l u t a n t s , and contaminant s i s a p r i n c i p a le l ement , are to be pr e f e r r ed over remedial actions not involvingsuch treatment." S e c t i o n 1 2 1 ( b ) a l s o e x p a n d s the g o a l s o f re-media l act ions to i n c l u d e a p r e f e r e n c e for remedial act ions that
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u t i l i z e permanent s o l u t i o n s and a l t e r n a t i v e treatment t e chno lo-gie s or resource t e c h n o l o g i e s to the maximum extent p r a c t i c a b l e .
3 . 3 S e c t i o n 1 2 1 f d i S t a t u t o r y . O b j e c t i v e ( A R A R s )
S e c t i o n 1 2 1 ( d ) o f C E R C L A , a s amended b y S A R A , descr ibe s t h et y p e s of s tandards that a remedial action is required to meet.T h e f u n d a m e n t a l s tandard f o r eva lua t ing remedies under S e c t i o n121 remains " p r o t e c t i o n of human h e a l t h and the environment". Ina d d i t i o n , the s t a n d a r d s , requirements , c r i t e r i a , or l i m i t a t i o n sunder any F e d e r a l environmental law, or any more s t r i n g e n t S t a t es t a n d a r d , that are " l e g a l l y a p p l i c a b l e " or "relevant and a p p r o -p r i a t e " must be met. To ob ta in c o m p l i a n c e wi th th i s generals t a n d a r d , and in recognit ion o f th e EPA's J u l y 9 , 1987 memoran-dum " I n t e r i m G u i d a n c e on C o m p l i a n c e with A p p l i c a b l e or Relevantand A p p r o p r i a t e Requirement s" , remedial a l t e r n a t i v e s were anal-yzed to de t ermine what r e g u l a t o r y requirements would be a p p l i c -ab l e or re levant and a p p r o p r i a t e . T a b l e 3-1 pr e s en t s theuniverse of environmental s t a n d a r d s that were reviewed to deter-mine which of them had a bear ing on remedial a c t i on at the s i te .
ARARs must be d e t ermined on a s i t e - s p e c i f i c basi s . The mainf e a t u r e of the S h e r i d a n s i t e is the 15-acre pond or s u r f a c e im-poundment used f o r pas t d i s p o s a l a c t i v i t i e s . I n c o n d u c t i n g t h eARARs e v a l u a t i o n , it became clear that w h i l e there are variousr e g u l a t o r y p r o v i s i o n s that are ei ther a p p l i c a b l e or relevant anda p p r o p r i a t e d e p e n d i n g on th e t y p e o f t e c h n o l o g y u t i l i z e d , th eone key ARAR that would be relevant and a p p r o p r i a t e upon comple-t ion of the s e l e c t ed remedy was the s u r f a c e impoundment c losurerequirements under R C R A . T h o s e c losure requirements are thef o u n d a t i o n of the remedial a l t ernate s deve loped and evaluated int h i s F S ,
W h e r e c l o sure w i l l take p l a c e with some hazardou s c o n s t i t u e n t sremaining on-s i t e , the s u r f a c e impoundment must be closed as al a n d f i l l . U n d e r these c l o sure requirements , f r e e l i q u i d s wou ldhave to be removed f r o m the main p o n d . In a d d i t i o n , the remain-ing material would have to be s t a b i l i z e d or s o l i d i f i e d to abearing c a p a c i t y s u f f i c i e n t t o s u p p o r t a f i n a l cover. F i n a l l y ,a cover would have to be p l a c e d over the impoundment de s ignedand constructed to:

( A ) P r o v i d e l ong- t erm m i n i m i z a t i o n o f t h e m i g r a t i o n o fl i q u i d s through the c losed i m p o u n d m e n t ;
( B ) F u n c t i o n wi th minimum maintenance;
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T a b l e 3-1
S T A N D A R D S , R E Q U I R E M E N T S , C R I T E R I A , O R L I M I T A T I O N S E V A L U A T E DF O R ARARs D E T E R M I N A T I O N

S a f e D r i n k i n g water A c t
C l e a n W a t e r A c t
S o l i d W a s t e D i s p o s a l A c t ( R C R A )
T o x i c S u b s t a n c e s C o n t r o l A c t ( T S C A )
o c c u p a t i o n a l S a f e t y a n d H e a l t h A c t
H a z a r d o u s M a t e r i a l s T r a n s p o r t a t i o n A c t
N a t i o n a l H i s t o r i c Pre s e rva t i on A c t
A r c h a e o l o g i c a l a n d H i s t o r i c a l P r e s e r v a t i o n A c t
H i s t o r i c S i t e s , B u i l d i n g s a n d A n t i q u i t i e s A c t
F i s h a n d W i l d l i f e C o o r d i n a t i o n A c t
Endangered S p e c i e s A c t
Rivers and H a r b o r s Act of 1899
W i l d e r n e s s A c t
S c e n i c River Act
C o a s t a l Z o n e M a n a g e m e n t A c t
T e x a s C l e a n A i r A c t
T e x a s S o l i d W a s t e D i s p o s a l A c t
T e x a s W a t e r C o d e
T e x a s W a t e r Q u a l i t y S t a n d a r d s
Marine P r o t e c t i o n , Research and S a n c t i o n s Act
Executive Order Requirements f or F l o o d Pla in s andW e t l a n d s
F e d e r a l I n s e c t i c i d e , F u n g i c i d e , a n d R o d e n t i c i d e A c t
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( C ) Promot e d r a i n a g e a n d m i n i m i z e erosion o r abras ion o fthe f i n a l cover;
( D ) A c c o m m o d a t e s e t t l i n g a n d s u b s i d e n c e s o that t h ec o v e r ' s i n t e g r i t y i s m a i n t a i n e d ; a n d
(E) Have a p e r m e a b i l i t y less than or equal to the perme-a b i l i t y of any bo t t om l in er or natural s ub s o i l spresent.

F u r t h e r , f o l l o w i n g c lo sure , t h e i n t e g r i t y a n d e f f e c t i v e n e s s o fthe f i n a l cover must be m a i n t a i n e d , i n c l u d i n g making r e p a i r s asnecessary.
A n e v a l u a t i o n o f t h e p o t e n t i a l ARARs f o r a f f e c t e d m a t e r i a l s a n ds o i l s , f or d i s charge to s u r f a c e water, for ground water , and forair emi s s ions r e s u l t s in the i d e n t i f i c a t i o n o f the f o l l o w i n grelevant and a p p r o p r i a t e criteria or s tandards:

1. RCRA requirements contained in 40 C F R , Part 2 6 4 , l i s t -ed in T a b l e 3-2.
2. RCRA requirements contained in 40 CFR Part s 262 and263 to the ex tent that a remedial a l t e r n a t i v e invo lve so f f - s i t e t ran spor ta t i on o f mat er ia l s . A d d i t i o n a l l y ,49 CFR Par t s 107 174-177 r e l a t i n g to H a z a r d o u s Mater-ia l s T r a n s p o r t a t i o n would be relevant and a p p r o p r i a t e .
3. RCRA requirements conta ined in 40 CFR Part 2 6 4 , S u b -part B, re la t ed to general f a c i l i t y s t a n d a r d s ,c o n s i s t i n g o f :

a. 40 CFR S e c t i o n 264.14 ( s i t e s e c u r i t y ) .b. 40 CFR S e c t i o n 264.17 ( i n c o m p a t i b l e w a s t e ) .
4. RCRA requirements contained in 40 CFR Part 264, Sub-part G , c o n s i s t i n g o f :

a. 40 CFR S e c t i o n 264.114 ( e q u i p m e n t d e con tamina-t i o n ) .b. 40 CFR S e c t i o n 264.117 ( m o n i t o r i n g ) .
5. RCRA requirements contained in 40 CFR Part 2 6 4 , S u b -part M r e la t ing to land treatment.

a. 40 CFR S e c t i o n 264.273.
b. 40 CFR S e c t i o n 2 6 4 . 2 7 8 .

6. RCRA requirements conta ined in 40 CFR Part 2 6 4 , S u b -part N r e l a t i n g to l a n d f i l l s .
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T a b l e 3-2

A P P L I C A B L E O R R E L E V A N T A N D A P P R O P R I A T E RCRA R E Q U I R E M E N T S

A - Cover ( 4 0 C F R Part 264, Sub-par t N )
1. E l i m i n a t e F r e e L i q u i d s .
2. S t a b i l i z e t o a bearing c a p a c i t y s u f f i c i e n t t o s u p p o r tf i n a l cover.
3. Cover d e s i g n e d to:

a. provide long term m i n i m i z a t i o n of migrat ion ofl i q u i d s t hrough c l o s ed area;b. f u n c t i o n wi th minimum m a i n t e n a n c e ;c. promote drainage and minimize eros ion;d. ac commodate s e t t l i n g and sub s id enc e so that coveri n t e g r i t y is m a i n t a i n e d ; ande. have a p e r m e a b i l i t y less than or equal to perme-a b i l i t y o f any bo t t om l i n e r sy s t em or naturals ub s o i l .
4. P o s t - C l o s u r e Designed to:

a. mainta in i n t e g r i t y and e f f e c t i v e n e s s of cover;b. maintain ground water monitoring sys tem;c. prevent run-on and r u n - o f f f r o m e r o d i n g or other-wise d a m a g i n g f i n a l cover; andd. prevent disturbance of cover.
B. I n c i n e r a t o r (40 CFR Part 2 6 4 , s u p p o r t 0 and 40 CFR S e c t i o n7 6 1 . 7 0 )

1. I n c i n e r a t o r e q u i p p e d w i th h i g h - t e m p e r a t u r e s e condarycombustion chamber and wet scrubber de s igned to meetp a r t i c u l a t e , H C L a n d d e s t r u c t i o n removal e f f i c i e n c yl i m i t a t i o n s .

o
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7. TSCA requirements contained in 40 CFR Part 761, Sub-par t D , c o n s i s t i n g o f :
a. 40 CFR sec t ion 761.70 ( i n c i n e r a t i o n )

8. TSCA requirements contained in 40 CFR part 761, S u b -part G .
9. s e c t ion 4.01 of the T e x a s C l e a n Air A c t .
10. S e c t i o n s 3 2 9 . 4 1 - . 4 9 , 333.17-.19 of C h a p t e r 31 o f T e x a sA d m i n i s t r a t i v e Code R e l a t i n g t o S t a t e W a t e r Q u a l i t yS t a n d a r d s as a p p l i e d to the Brazos River.
1 1 . F e d e r a l W a t e r Q u a l i t y C r i t e r i a f o r F r e s h W a t e r A q u a t i cL i f e P r o t e c t i o n , a n d C o n s u m p t i o n o f Organi sms .
1 2 . C l e a n W a t e r A c t requirements f o r a p p l i c a t i o n o f beste n g i n e e r i n g j u d g m e n t p r i o r t o d i s c h a r g e , 40 CFR Part

125.
a. Process water and p o t e n t i a l l y contaminated stormwater c o l l e c t e d and r o u t e d , as neces sary, toact ivated s l u d g e waste water treatment systeme q u i p p e d w i th carbon p o l i s h i n g .

13 . All d e v e l o p e d remedial a l t e r n a t i v e s have taken intoaccount Executive Order 11988 on F l o o d P l a i n Manage-ment and w i l l be i m p l e m e n t e d in such a mann' as tominimize any impact on the f l o o d p l a i n .
In a d d i t i o n t o these A R A R s , dur ing s i te r emed ia t i on th e WorkerH e a l t h a n d S a f e t y P l a n would require c o m p l i a n c e wi th t h ere l evant p r o v i s i o n s o f t h e Occupat ional H e a l t h a n d S a f e t y A c t .
A d d i t i o n a l d e t a i l s on how these ARARs were i d e n t i f i e d are out-l i n e d b e low.

3.3 .1 A R A R s f o r A f f e c t e d M a t e r i a l a n d S o i l s
RCRA Requirement s
Even though they are not l e g a l l y a p p l i c a b l e , certain RCRA re-q u i r e m e n t s , i n c l u d i n g the RCRA d e s i g n and o p e r a t i n g s t a n d a r d s ,may be c on s ider ed relevant and a p p r o p r i a t e based on the f a c tthat th ey addr e s s p r o b l e m s or s i tua t i on s s u f f i c i e n t l y s i m i l a r tothose encountered at the S h e r i d a n site. T a b l e 3-2 l i s t s thoseRCRA requirements deemed relevant and a p p r o p r i a t e to the variousremed ia l a l t e r n a t i v e s a n a l y z e d i n thi s F S .

r-
&o
o

3-6
E716



IIIIIIIIIIIIIIIIIII

Land Ban Requirements
W a s t e banned pursuant t o t h e H a z a r d o u s and S o l i d W a s t e Amend-ments of 1984 (HSWA) cannot be p l a c e d in or on the land unl e s sf i r s t treated to l eve l s achieved by best demonstrated ava i lab l et e c h n o l o g y (BOAT) for each hazardous c on s t i t u en t in th e waste."Placement" t r igg er s the land d i s p o s a l r equirement s , occurringonly when d i s p o s a l occurs. T h e r e f o r e , for p lacement to occur,hazardou s waste must be p i c k e d - u p and moved across the boundaryof a RCRA "unit area of contamination". A p p l y i n g th i s d e f i n i -t i on to the S h e r i d a n s i t e , it is c l ear that "p la c ement" does notoccur when waste is c o n s o l i d a t e d w i t h i n an area of contamina-t ion, capped in p l a c e ( i n c l u d i n g grading pr i o r to c a p p i n g ) ort r ea t ed on-site.
T h e r e f o r e , since the S h e r i d a n site is considered an "area ofc on tamina t i on" for the reasons d i s cu s s ed above, "p la c ement" doesnot occur d u r i n g any of the p r o p o s e d remedial ac t ions . T h e r e -f o r e , t h e land d i s p o s a l requirements ar e n e i t h e r " a p p l i c a b l e "nor are they cons idered "relevant and a p p r o p r i a t e " .
P C B C o n t a m i n a t e d W a s t e
The presence of PCBs has been de t e c t ed in s a m p l e s c o l l e c t e d atthe s i t e . G e n e r a l l y , the m a n u f a c t u r e , t r ea tment and d i s p o s a l o fPCBs i s r e g u l a t e d under t h e T o x i c S u b s t a n c e s Contro l A c t ( T S C A ) ,15 U . S . C . S e c t i o n 2601 e t seq. In A p r i l 1987, the EPA p u b l i s h e da general P C B S p i l l C l e a n u p P o l i c y , 4 0 C F R S e c t i o n s 761.120-761.135 ( 1 9 8 7 ) . T h i s p o l i c y i s intended to deal with uninten-t i ona l s p i l l s , l eaks or other u n c o n t r o l l e d d i s c h a r g e s o f mater-i a l s c o n t a i n i n g PCBs in c onc en tra t i on s of 50 ppm or greater.T h i s p o l i c y e s t a b l i s h e s requirements f or th e c l eanup o f theses p i l l s where PCBs have been re leased into the environment. D i f -f e r e n t c l e a n u p l e v e l s ar e e s t a b l i s h e d d e p e n d i n g upon th e s p i l ll o c a t i o n , the p o t e n t i a l for exposure to r e s idual PCBs remaininga f t e r t h e c l e a n u p , t h e c oncen tra t i on o f P C B s i n i t i a l l y s p i l l e d ,and the nature and size of p o p u l a t i o n at risk of exposure.
B y i t s t erms, t h e E P A P C B s p i l l p o l i c y o n l y a p p l i e s t o s p i l l swhich occur a f t e r the e f f e c t i v e da t e of the p o l i c y , which wasM a y 4 , 1987 [ 4 0 C F R S e c t i o n 761.120 ( a ) ( l ) ] . C l e a r l y , theserequirements are not a p p l i c a b l e to re s idual PCBs remaining atthe S h e r i d a n site. However, the nature and scope of these reg-u l a t i o n s is such that they are considered relevant and appro-p r i a t e . S p e c i f i c a l l y , the level of 25 ppm s p e c i f i e d in 40 CFRS e c t i o n 761 .125 ( c ) ( 3 ) i s t h e most a p p r o p r i a t e ac t ion level f o rthe S h e r i d a n site.
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The TSCA cl eanup p o l i c y i s an ARAR that d e f i n e s action l ev e l sfor c l e a n u p . A c t i o n l e v e l s , in th i s sense, are l e v e l s o f con-centra t i on of PCBs in material at or above which the mater ialmust be r e m e d i a t e d .
3 - 3 . 2 ARARs f o r Discharge t o S u r f a c e W a t e r

The Brazos River runs a d j a c e n t to the s i te and may be s u b j e c t topoint source discharges f r o m the site during remediation. Thepo in t sources may consist of water generated by remedial a c t iv i-ties as well as stormwater f l o w s . T h i s discharge may be treatedas necessary by p h y s i c a l and chemical t r ea tmen t , p r i n c i p a l l ycarbon a d s o r p t i o n , pr ior to d i s charge . At the c o m p l e t i o n ofremediation, there w i l l be no point source discharge.
H o w e v e r , at the c o m p l e t i o n of r e m e d i a t i o n , the Brazos may be im-pac t ed by a non-point source d i s c h a r g e , namely ground waters e epage f r o m t h e u p p e r u n c o n f i n e d sand zone. T h e o n l y s t a n d a r d sthat could be " l e g a l l y a p p l i c a b l e or relevant and a p p r o p r i a t e "to th i s d i s charge would be S t a t e water q u a l i t y s t a n d a r d s orF e d e r a l water qua l i ty criteria.
S t a t e water q u a l i t y s t a n d a r d s a r e l e g a l l y e n f o r c e a b l e counter-p a r t s to the F e d e r a l water q u a l i t y criteria. In T e x a s , theS t a t e water q u a l i t y s t a n d a r d s are set f o r t h in C h a p t e r s 319 and333 of the rules and r egu la t i on s of the T e x a s W a t e r Commis s i on.T h o s e s tandards e s tab l i sh certain numerical criteria which arel e g a l l y a p p l i c a b l e t o waters in th e Brazos. All remedial a l t e r -natives are des igned to s a t i s f y the requirements of 31 TAGS e c t i o n s 3 1 9 . 2 1 - 2 9 , 307.1 to 307.10 for the d i s charge o f waterf r o m the u p p e r u n c o n f i n e d sand zone to the Brazos.
W i t h respect to concentrat ions of c h emi ca l s in the river:

( l )

( 2 )

F i n a l Maximum Concentrat ion L i m i t s ( M C L s ) a r econsidered relevant and a p p r o p r i a t e where M C L s areava i lab l e ; and
S t a t e and F e d e r a l water q u a l i t y criteria for thep r o t e c t i o n of human h e a l t h are relevant anda p p r o p r i a t e where M C L s are not a v a i l a b l e .

o
<c—o

3 .3 .3 A R A R s f o r Ground W a t e r
T h e E P A ' s ground water p r o t e c t i o n s t r a t e g y i s based o n t h e" d i f f e r e n t i a l pro t e c t i on" o f ground water ( i . e . , ground waterpro t e c t i on as it relates to a s p e c i f i c c l a s s i f i c a t i o n of ana q u i f e r ) . U n d e r the s t r a t e g y , ground waters are c l a s s i f i e d asf o l l o w s :
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o C l a s s I - ground waters that are h i g h l y v u l n e r a b l e andeither an i r r e p l a c e a b l e source of dr inking water ore c o l o g i c a l l y v i t a l ;
o C l a s s II - ground waters c u r r e n t l y used or p o t e n t i a l l ya v a i l a b l e for dr ink ing water or other b e n e f i c i a l use;and
o C l a s s ill - ground waters not a p o t e n t i a l source ofdr inking water and of l i m i t e d b e n e f i c i a l use.

For C l a s s I and C l a s s II ground water Maximum Concen tra t i onL i m i t s ( M C L s ) e s ta tv ished under t h e S a f e D r i n k i n g W a t e r A c twould be a p p l i c a b l e for ground water sources which q u a l i f y as ap u b l i c water sys t em or a community water sy s t em. M C L s may a l s obe relevant and a p p r o p r i a t e to ground water that would not cur-r e n t l y q u a l i f y a s such sys t ems but could p o t e n t i a l l y so q u a l i f yin the f u t u r e . S i m i l a r l y , where the S t a t e has e s t a b l i s h edd r i n k i n g water s t a n d a r d s that are more s t r i n g e n t than the F e d -eral M C L s , these may be a p p l i c a b l e or re levant and a p p r o p r i a t e .
T h e r e are two water-bearing zones u n d e r l y i n g the s i te . Theu p p e r m o s t zone is u n c o n f i n e d . Tne next zone , which is s e p a r a t e df r o m the u p p e r zone by a c lay a q u i t a r d , is r e f e r r e d to as thec o n f i n e d a q u i f e r . W h e r e t h e p o t e n t i a l ground water p a t h w a y o fconcern is t h r o u g h a s u r f a c e water d i s c h a r g e , risk-based numberso f t e n f o r m t h e basi s f o r e s t a b l i s h i n g p r o t e c t i v e l e v e l s f o r t h es a tura t ed zone. T h i s a p p r o a c h i s a l s o u t i l i z e d where M C L s areno t a p p r o p r i a t e . S p e c i f i c f a c t o r s that may i n f l u e n c e t h ea p p r o p r i a t e risk level i n c l u d e :

( 1 ) F e a s i b i l i t y o f p r o v i d i n g a n a l t e r n a t i v e water s u p p l y ;
(2) Current u s e o f t h e ground water;
( 3 ) E f f e c t i v e n e s s a n d r e l i a b i l i t y o f i n s t i t u t i o n a lcontro l s ;
(4) A b i l i t y to monitor and control the movement of con-t a m i n a n t s in the ground water.

A l s o f a c t o r e d into d e c i s i on making should b e:
( 1 ) A b i l i t y t o l i m i t extent o f c o n t a m i n a t i o n ;
( 2 ) I m p a c t o f c o n t a m i n a t i o n o n environmental r e c e p t o r s ;
( 3 ) T e c h n i c a l p r a c t i c a b i l i t y a n d cost o f remedial a l t er-natives.
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C l e a r l y , M C L s a r e n o t l e g a l l y a p p l i c a b l e t o ' : n e s h a l l o w uncon-f i n e d ground water source at the S h e r i d a n ^xte. T h i s is not ad r i n k i n g water source being s u p p l i e d to at l ea s t 25 i n d i v i d u a l sat least 60 days out of the year. I n d e e d , th i s source is nots u p p l i e d to any i n d i v i d u a l s , any days of the year, and in s t i t u-t i o n a l c o n t r o l s w i l l be i m p l e m e n t e d to prevent its use in thef u t u r e .
The i n a p p l i c a b i l i t y of MCLs does not mean that th i s ground watersource does not need to be protec t ed to l eve l s that w i l l avoidan endangerment to human h e a l t h and the environment. S i n c e theo n l y r e c e p t o r for th i s ground water source i s the Brazos River,it is expec ted that this s tandard can be achieved by en sur ingthat any p o t e n t i a l impact f r o m the site on the ground water w i l lnot r e su l t in l e v e l s of c o n s t i t u e n t s t h a t , once d i s charged tothe river, would have an adverse impac t on human or aquat i cr e c ep t o r s . H o w e v e r , t h i s must be c o n f i r m e d t h r o u g h the demon-s t ra t ion that an a l t e rnat e concentration l i m i t is a p p r o p r i a t efor thi s site. T h i s d emons tra t i on i s current ly being preparedand it is b e l i ev ed that such a d e m o n s t r a t i o n can be made.
T a k i n g into account th e m i x i n g zone o f i n i t i a l d i l u t i o n thatwould result f r o m the s eepage of the s h a l l o w sand into theBrazos River it is p o s s i b l e to back c a l c u l a t e p e r m i s s i b l e groundwater c o n c e n t r a t i o n s f r o m a p p l i c a b l e water q u a l i t y s t a n d a r d s .
S o u r c e control r emed ia t i on would then need to assure that thesel e v e l s were never exceeded in the s h a l l o w u n c o n f i n e d groundwater zone.

3.3.4 A R A R s f o r A i r E m i s s i o n s
Based on a review of all p o t e n t i a l l y a p p l i c a b l e air emission-related r egula t ions and s t a n d a r d s , the only " l e g a l l y a p p l i c a b l eor re l evant and a p p r o p r i a t e requirement" for air emis s ions atthe c o m p l e t i o n o f r e m e d i a t i o n i s s p e c i f i e d in S e c t i o n 4.01 o fthe T e x a s C l e a n Air A c t , which p r o v i d e s that "no per son maycause, s u f f e r , a l l o w or permit the emission of air contaminant sor the p e r f o rmanc e of any ac t iv i ty which causes or contributesto, or which w i l l cause or contribute to, a c o n d i t i o n of airp o l l u t i o n " . "Air p o l l u t i o n " i s d e f i n e d "as the pre s ence in thea tmo spher e of one or more air con taminant s or a combinat i ont h e r e o f , in such concentration and of such dura t i on as may tendto be in jur i ou s to or to adversely a f f e c t human h e a l t h or theenv ironment , animal l i f e , v e g e t a t i o n , or p r o p e r t y , or as toi n t e r f e r e wi th the normal u s e and e n j o y m e n t o f animal l i f e ,v e g e t a t i o n , or p r o p e r t y . "
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To assure c o m p l i a n c e w i th t h i s s t a n d a r d , each o f th e propo s edremedia l a l t e r n a t i v e s contains prov i s i on s f o r p e r i o d i c ambientm o n i t o r i n g to v e r i f y that s i te c o n d i t i o n s e x i s t i n g at the com-p l e t i o n of r emed ia t i on are not causing or c o n t r i b u t i n g to a con-d i t i o n o f a i r p o l l u t i o n * All o f remedial ac t ions ar e d e s ignedto insure the emiss ions are in c o m p l i a n c e w i th t h i s ARAR.
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Revised 9 / 2 7 / 8 8

4 - S C R E E N I N G O F S O U R C E C O N T R O L . T E C H N O L O G I E S
4.1 P u r p o s e and S c o p e
D i f f e r e n c e s between general r e spon s e actions and t e c h n o l o g i e sare charac t e r i z ed based on the ir a p p l i c a t i o n . In accordancewi th the RA, pond and evaporat ion system s l u d g e s represent thepr imary waste compartment to be addre s s ed at the s i te. " S l u d g e "is d e f i n e d as the sum of the f o l l o w i n g m a t e r i a l s c o n t a i n i n g PCBsabove the 25 ppm PCB action level i d e n t i f i e d in Sec t i on 3:

1. Pond S l u d g e

E v a p o r a t i o n S y s t e mS l u d g e
O i l y S u r f a c e S o i l

F l o a t i n g Oil andEmulsion
A f f e c t e d S o i l U n d e rPond

S l u d g e contained w i th in the mainpond.
S l u d g e c onta ined w i t h i n the eva-p o r a t i o n system.
O i l y material on the s u r f a c e ofthe main pond d i k e s , e.g. e x i s t i n gs u r f a c e to a d e p t h of s ix inches.
F l o a t i n g oil and emul s i on on thepond water.
S o i l under the pond in t ermixedwith the pond s l u d g e .

Given the f a c t that the pond s l u d g e s are l o ca t ed beneath thepond water, general remedial t e c h n o l o g i e s f or d e a l i n g wi th th epond water were a l s o eva lua t ed .
4.2 Source Contro l General Response A c t i o n s
General re sponse act ions are broad c la s s e s of remedies intendedto addre s s remedial o b j e c t i v e s at a site. T a b l e 4-1 pr e s en t sthe general response actions considered for the S h e r i d a n s i te.General re sponse actions are i d e n t i f i e d as a p p l i c a b l e i f theyhave the p o t e n t i a l to contr ibut e to s i te r e m e d i a t i o n e i th eralone or in combination with other response actions. Each re-sponse action is i d e n t i f i e d as be ing a p p l i c a b l e or not a p p l i c -a b l e to the pond water and s l u d g e and the r a t i o n a l e for thatj u d g m e n t i s p r e s e n t e d , as a p p r o p r i a t e .
4.3 S u i t a b l e Remedial T e c h n o l o g i e s
In th e next s t e p , remedial t e c h n o l o g i e s , c o r r e s p o n d i n g proce s so p t i o n s , and a p p l i c a b l e general response actions were ident i-f i e d . T h e s e remedial t e c h n o l o g i e s were screened in a proce s s
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T A B L E 4-1
General Re spon s e A c t i o n s

GeneralRespons eA c t i o n
N o A c t i o n

Conta inmen t

. A p p l i c a b l e T oPondW a t e r S l u d g e
Y e s

N o

Y e s

Y e s

P u m p i n g ,O n - S i t e Y e s Y e s

C o l l e c t i o n

Diver s i on

Removal

Y e s

N o

Y e s

Y e s

N o

Y e s

O n - S i t eT r e a t m e n t

I n - s i t uT r e a t m e n i

O n - S i t eD i s p o s a l

Y e s

Y e s

Y e s

Y e s

Y e s

Y e s

ReasonsA p p l i c a b l e Or Not A p p l i c a b l e
The s i t e is not curr en t ly p o s i n g athreat to human h e a l t h .
U n l e s s it is f i r s t s o l i d i f i e d , con-ta inment would not be a p p l i c a b l e tothe pond water. The s l u d g e could bec a p p e d f o l l o w i n g d ewa t e r ing o f t h epond to control l e a c h a t e f o r m a t i o nand direct contact.
P u m p i n g could be used for trans-f e r r i n g water f r o m the pond to on-s i te treatment or d i s c h a r g e , andf o r t r a n s f e r r i n g s l u d g e t o on-sitet r e a t m e n t ,
Pond water and s l u d g e are bothamenable to c o l l e c t i on .
T h e r e are e x i s t i n g dikes and bermst o c o l l e c t p o t e n t i a l l y c on tamina t edr u n - o f f and divert c l ean run-on.
Pond water could be r e m o v e d , t r e a t e don-site and d i s charged. Removal ofall s l u d g e cou ld a l s o be accom-p l i s h e d .
The water and s l u d g e shou ld both beamenable to treatment techniqueswhich could be conduc t ed on-site.
S e v e r a l treatment me thods could beconducted in-si tu f or both pondwater and s l u d g e .
The water could be d i spo s ed of on-s i t e in the evapora t i on system. Thes l u d g e could be d i s p o s e d of in-situor at another l o c a t i o n on the site.
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T A B L E 4 - 1 ( C o n t ' d )
Genera l Response A c t i o n s

G e n e r a l A o p l i c a b l e T oResponse Pond ReasonsA c t i o n W a t e r S l u d c r e A p p l i c a b l e O r N o t A c o l i c a b l e
O f f - S i t e Yes Yes All or part o f th e pond water andD i s p o s a l s l u d g e could b e d i s p o s e d o f o f f -s i te.
A l t e r n a t e No No T h e r e i s no i n d i c a t i o n that theD r i n k i n g s i t e has i m p a c t e d any source ofW a t e r d r i n k i n g water.
O f f - S i t e Yes Yes It may be f e a s i b l e t o send the pondT r e a t m e n t water to a p u b l i c l y or p r i v a t e l yowned wastewater treatment works fortreatment and subsequent d i s c h a r g e .S i m i l a r l y , s l u d g e couldbe hauled andt r ea t ed o f f - s i t e .
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i n v o l v i n g f i v e c o n s i d e r a t i o n s : t h e s ta t e o f t e c h n o l o g y d e v e l o p -ment, p e r f o r m a n c e record, inherent construction and operationp r o b l e m s , s i t e c o n d i t i o n s , and waste c h a r a c t e r i s t i c s . Innova-t ive t e c h n o l o g i e s that were p o t e n t i a l l y cost e f f e c t i v e , werepreserved. T e c h n o l o g i e s and process op t i on s were assessed inde-p e n d e n t l y wi thou t regard to p o t e n t i a l advantage s and di sadvan-tage s o f t e c h n o l o g i e s when a p p l i e d in combinat ion. T e c h n o l o g i e swere assessed based on their direct s u i t a b i l i t y to ex i s t ingc o n d i t i o n s at the site* P o t e n t i a l a n c i l l a r y use of a t e c h n o l o g yto treat a stream produced by another t e c h n o l o g y was note x p r e s & l y e v a l u a t e d , a l t h o u g h a f e w t r a d i t i o n a l e x a m p l e s o f suchuses are i d e n t i f i e d .
T h e r e s u l t s o f t h i s s creening o f t e c h n o l o g i e s f o r t h e S h e r i d a nD i s p o s a l S e r v i c e s s i t e are summarized in T a b l e 4-2.. Remedia lt e c h n o l o g i e s are g r o u p e d by th3 environmental media which theya d d r e s s . Each t e c h n o l o g y is i d e n t i f i e d as be ing s u i t a b l e or nots u i t a b l e , and the r a t i o n a l e f or that j u d g m e n t i s b r i e f l yi d e n t i f i e d .
The remedial t e c h n o l o g i e s remaining a f t e r screening are summar-ized in T a b l e 4-3. The s u i t a b i l i t y of each t e c h n o l o g y i s iden-t i f i e d a c c o r d i n g t o waste c o m p a r t m e n t . T h o s e proce s s o p t i o n sand t e c h n o l o g i e s that were screened out wi l l not be carriedf o r w a r d f o r remedial a l t e r n a t i v e a s s emb ly .
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b e . reem r i g o f H c m e c l r d l r e c f i n u i o r j i e s

1 o d < i l i :

r cont r o I s

T h e ( o i l a w i n g t e c h n o l o g i e s w er e c o m K i t - r e d l o r c o n t r o l l i n g a i r e m i s s i o n *
E t o n t h e S D S s i t e T h e s i t e i s n o t c u r r e n t l y p r e s e n t i n g a n a n e m i s s i o n s
p r o b l e m b u t a t r c o n t r o l s m a y t i e needed d u r i n g r e m e d i a t i o n

o c a p p i n g p o t e n t i a l f o r a i r r i m s s u m s

o D u s l c o n I t o ) M e a s u r e s
• P o l y m e r s
- w a t e r

D u s t e m i s s i o n s ar e no I a p r o b l e m ,h o w e v e r , some t e c h n o l o g i e s m a y
r e q u i r e d u s t s u p p r e s s i o n d u r u m
i m p l e m e n t s ! i on

B S t i r ( a c e w a t e r c o n t r o l s

IUl
t h e f o l l o w i n g t e c h n o l o g i e s wer e c o n s i d e r e d f o r t h e i r s u i t a b i l i t y ( o r

p r e v e n t i n g at(ecled r u n - o f f f r a m b e i n g g e n e r a t e d o r f o r c o n t r o l I i n gi t s r e l e a s e f r o m t h e s i t e
o c a p p i n g

- s y n t h e t i c membranes- C l a y- A s p h a l t
- M u l I t m e d i a c a p
- c o n c r e t e
- c h e m i c a l s e a l a n t s / s t a b i l i s e r s

o G r a d i n g

- s c a r i ( i c a t i o n
- T r a c k i n g
- C o n t o u r f u r r o w i n g

o e e v e g e l a t i o n
- c r a s s e s- L e g u m e s

y e s G e n e r a t i o n o f a f f e c t e d r u n - o f fc o u l d b e p r e v e n t e d b y c a p p i n g

y e s a l t e r a t i o n o f a f f e c t e d r u n - o f f
w o u l d b e m K > ' - , : i e d b y p r e v e n t i n g
t u n - o n t o a f f e c t e d a r e a s

no S u r f a c e e ro s on not a c o n c e r n
n o s h a l l o w s l o p e s d o n o t w a r r a n t t r a c k i n gy e s P r e v e n t f u n - o n / c o l l e c t r u n - o f f
y e s F i n a l cover e r o s i o n c o n t r o l
y e s s u r r o u n d e d b y p a s t u r ey e s s u r r o u n d e d b y p a s t u r e
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S c r e e n i n g o ( R e m e d i a l t c t l i n o f o g i o s

T r e a t m e n !

i u r f a c e w a f e r c.ont r o l s ccon( i nued >

s u t I a b l e Kat i oi id I e

D i v e r s i o n a n d c o l l e c t i o n S
- Di kes and b e r m s
- IM t c h e s and t r e n c h e s
- T e r r a c e s a n d b e n c h e s
- C h u l e i a n d d u w n p i p e s
- S t o r age bas i ns- S e e p a g e t>as i n s
- S e d i m e n t a t i o n b a s i n s a n d p o n d i
- l e v e e s
- A d d i t i o n o f f r e e b o a r d
- F i o o d w a l I s

ye s r r e v e r t ! f ' . i n - o n / c o l l e i ! f un o f f
y e s f r e v e n t r t i n - o n / c o t t e c t f m » - u f (
v e s i 1 f e v e n t t u n - o r c / c o l t e c t r u n - o f I
n o S u r f a c e e t o i t o n n o t d p r o t i l e m
y e s t r e a t e d w a t e r d i s c h a r g e
y e i R u n - o f f s t o r a g e p r i o r t o I E - . I i r
n o P t d i n a u e n o t a p f o t l e m
n o S u r f a c e e r o s i o n n o t a p r o t ' f e m
y « s ( ' ( e v e n t p o n d over l o t ) p i n g / 1 t o o d
y e s I ' t e v e n t pond o v e r t o p p i n g
y e s 1 0 0 y e a r r i O v X ) p r o t e c t i o n

t e a c r i a t e c o n t r o l s

T h e f o l l o w i n g t e c h n o l o g i e s w er e c o n s i d e r e d f o r t r i e i f s u i t a b i l i t y t o r
p t e v e n S i n g o r c o n t r o l l i n g l e a c h a t e g e n e r a t i o n a n d / o r m i g r a t i o n t o g r o u n d
w a t e r .

o C a p p i n g ( s e e a )
u s e o l a c a p w o u l d p r e v e n t l e a c h a l e f r o m f o r m i n g b y
p r e v e n t i n g i n f i l t r a t i o n o f r a i n f a l l

o c o n t a i n m e n t b a r r i e r s

0 S o i I M I x i n g

o S u b s u r f a c e c o l l e c t i o n D r a i n s
- F r e n c h d r a i n s
- T i l e d r a i n s
- P i p e d r a i n s ( d u a l m e d i a d r a m s )

o l a n d f 1 1 I o r v a u l t

y e s P r e v e n t s i n f i i t r a t i o n

y e s c o n t a i n m e n t b a r r i e r s such a s s l u t i y
w a l l s a n d g r o u t c u r ' a i n s c o u l d b e u sed
f o r l a t e r a l , s u b s u r f a c e c o n t a i n m e n t

y e s t r e a t m e n t b y a d s o r p t i o n , p h y s i c a l
e n t r a p m e n t a n d c h e m i c a l r e a c t i o n

n o N o t r e l e v a n t f o r s o u r c e c o n t r o '
o p e r a b l e unt t

yes L e a c h a t e c o n t r o l i n t e g r a l w i t h convent t o n . i l
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s c f c e n t f u j o f K e r n e d ! d I t e c f m u l c * j ( e s

[ r e a t m e n t s u i l a t i l k a 1 t o n a l * :

C a s M i g r a t i o n c o n t r o l s

o c,as c o l l e c t i o n a n d / o r r e c o v e r y y e s c o n f u n t - 1 i o n w i ( f t c a p

- p a s i i v e p i p e v e n t s
- P a s s i v e t r e n c h v e n t s
- A c t i v e g a s c o l l e c t i o n s y s t e m s

V f i i
y e s
y e s

E x c a v a t i o n a n d R e m o v a l o f Pond w a t e r a n d S l u d g e

£»•
I

E x c a v a t i o n a n d r e m o v a l o f p o n d w a t e r a n d s l u d g e t o o n - s i l e o t o f f - s i t e
t r e a t m e n t o r d i s p a ; , a I i s f e a s i b l e

o E x c a v a t i o n arid r e m o v a l
- aacknoe
- c r a n e s a n d a t t a c h m e n t s- F r o n t e n d I o d d e r i
- S c r a p e r s- P u m p s
- i n d u s t r l a l vacuums
- Drum g t a n p l e r s
- F o t k l i l t s a n d a t t a c h m e n t s

o O t h e r r e m o v a l
w e c f i a n i c a l d r e d g i n g
- c l a m s h e l I
- o r a g l : ne- B a c k h o e

H v d r a u t i c d r e d g i n g
- P l a i n s u e t i o n
- c u t t e r r i e a d
- D u s t p a n

p n e u m a t i c d r e d g i n g
- A i r l i f t- Pneuma
- Dozer

y e s s l u d g e e x c a v a t i o n
y e s s l u d g e e x c a v a t i o n
y e s S l u d g e e x c a v a t i o n
y e s s r u d g e e x c a v a t i o ny e s w a t e r a n d s f u d g e e x c a v a t i o n
y e s M a t e r a n d s l u d g e e x c a v a t i o n
y e s D r u m h a n d ! i n g
y e s D r u m h a n d l t n g

y e s s l u d g e r e m o v a l
y e s s l u d g e r e m o v a l
y e s S l u d g e r e m o v a l

y e s S l u d g e r e m o v a l / s u s p e n s i o ny e s s l u d g e r e m o v a l / s u s p e n s i o n
y e s S l u d g e r e m o v a l / s u s p e n s i o n

n o i n t r o d u c t i o n o f a i t e m i s s i o n s
n o H i g h s o l i d s n o t r e q u i r e d , i n e f f i c i e n t
n o i n e f f i c i e n t , l i m i t e d a v a i l a b i l i t y0 1 0 9 8 9
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h e r e c i u n g o l H e m e d i a I l e t h m > l o g i c s

t a b i e R a t l o n a t e

T r e a t m e n t C C o n l i n u e d )

o E s i o l o g i cat t r eat men t
- A c t i v a l e d s l u d g e
- T r i c k U n g f i t t e f s
- A e r a t e d l a g o o n s
- w a s t e s t a b i ( ua t i on p o n d s
- R o t a t i n g b i o l o g i c a l d i s k s
- F f u i d i z e d t i ed b i o r e a c l o r s
- compos 11 rig

o P h y s i c a l t r e a t m e n t
- F l o w e q u a l i z a t i o n
- F l o c c u l a t i o n
- s e d i m e n t a t i o n
- A C I i v a t e d c a r b o n
- K l e e n s o f b
- ion e x c h a n g e
- R e v e r s e osraos i s
- L i q ' j i d - l i q u i d e x t r a c t i o n
- o i l - w a t e r s e p a r a t o r
- f 1 1 1 r a 11on- D i s s o l v e d a i r d o t a t i o n- S o l v e n t e x t r a c t i o n

y e s w a t e r a n d s l u d g e
n o H i g h s l u d g e v i s c o s i t yv e s w a t e r a n a s l u d g e
y e s w a f e r a n d s l u d g e
n o concern l o t t o x i c s h o c k s
y e s w a t e r a n d s l u d g e
v e s s l u d g e

no Not a d y n a m i c s y s t e m
y e s o n l y w i t h o t h e r t r e a t m e n t s
y e s O n l y w i t h o t h e r t r e a t m e n t s
y e s w a t e r o r g a s p h a s e
n o N O r e l e v e n t d a t a i d e n t i f i e d
y e s H e a v y m e t a l s r emova l
no c o n c e n t r a t i o n s too low
v e s O i I / w a t e r s e p a r a t i o n
y e s O i I / w a t e r s e p a r a t i o n
v e s w a t e r / s o l i d s s e p a r a t i o n
y e s w a t e r / s o l i c i s s e p a r a t i o ny e s O i t / w a t e r / s o l I d s s e p a r a t i o n

l a n d D i s p o s a l / s t o r a g e

C o n s t r u c t i o n o l a n o n - s i t e ptr-^r.onl d i s p o s a l o r s t o r a g e f a c i l i t y i sf e a s i b l e . L a r W a p p l i c a t i o n a n d s u r f a c e i m p o u n d m e n t s c o u l d b e u s e d t o
p r o v i d e t r e a t m e n t a s w e 1 1 a s s t o r a g e o r d i s p o s a l

o L a n d f i l l s
o s u r f a c e i m p o u n d m e n t s
o L a n d a p p l i c a t i o n
o wa s t e p i I e so Deep we I I in j e c 1 1 o n
o t e m p o r a r y s t o r a g e

y e s S I u d g e . p r e t r e a t m e n t r e q u i r e d
y e s T e m p o r a r y t r e a t m e n t b a s i n s
y e s B i o l l e a t R i e n t o f s J u d g e
n o N o t e f f e e t i v e
y e s i i q u i d w a s t e s . s u b j e c t t o g e o l o g i c a l

cons t r a i n t s
y e s « j t c r / s I u d t j * '
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S c r e e n i f i g o ( K e m r d i a I ( e t f i n o l o y

; r e a t m e r i t k a l i o d d I e

t r e a t m e n t

IO3

M a n y t e c h n o l o g i e s f o r t r e a t m e n t a r e a v a i l a b l e [ t i c f o l l o w i n g t e c h -
n o l o g i e s w e r e c o n s i d e r e d t o r i t i e i r s u i t a b i l i t y a t t h e s i t e

o H y d r o l y s i s
o UK i da t i on
o R e d u c t i o n
o A e r a t i o n
o s o l v e n t ( I u s h t n g
o N e u t r a l t z a t i o n
o P o f y m e r i z a t i o n
o S u l f i f l e p r e c i p i t a t i o no c h e m i c a I d e e d I o r i n a ! i o n
o Sol i d i f i c a t i o n / s t a b 1 1 1 z a t i o n ftinat i on

o i n c i n e r a i i o n

n o N o t a p p l i c a b l e ( o s i t e c o n d i t i o n s
n o N o t a p p l i c a b l e t o s i t e c o n d i t i o n *
n o N o t a p p l i c a b l e t o s i t e c o n d i t i o n s
y e s u i o t r e a t m e n t o f s l u d g e a n d p o n d w a t e r
no L i q u i d - 1 i qui d ex t r act ion more- cont r o l l e d

a l t e r n a t i v e
n o N o t a p p l i c a b I e
n o N O r e l e v a n t d a t a i d e n t i f i e d
n o O f g a m e s i n t e r l e r e n c ey e s P o s s i b l e i n c o n j u n c t i o n w i t h

s o i v e n t e x t f a c t i o n
y e s P r o v e n , t r e a t m e n t t > y p h y s i c a l e n t r a p m e n t

a n d c h e m i c a l r e a c t i o n
y o s A v a i I a b l e . p r o v e n f o r o r g a m e s 'd e s t r u c t i o n , b u t c o n c e n t r a t e s

m e t a l s
- R o l a r y k i l n- F l u i d t z e d b e d
- w u l t t p l e h e a r t h- L i q u i d i n i e c t i o n
- w o l t e n s a l t
- H i g n l e m p e r o t u r e f l u i d w a l l
- P l a s m a a r c p v r o l y s i s
- Cemen t K i l n
- P y r o l y s i s / i t a r v e a c o m b u s t i o n
- w e ! a i r o x i d a t i o n
- i n d u s t r i a l b o i l e r o r f u f n a c e

o C a s e o u s w a s t e t r e a t m e n t

y « s c.ooJ s o l i d s h a n d l i n g - i m m o b i l e
y e s rxxxl s o h d s h a n d l i n g - m o b i l e
n o F a i r s o l i d s h a n d l i n g - i m m o b i l e
n o L i q u i d p h a s e , m a y u s e w i t h s o l v e n t

e K t r a c 1 1 o n
n o N o t c o m m e r c i a l I y a v a i l a b l e
n o t a i f t o poor s o l i d s h a n d l i n gn o N o t c o m m e r c i a l l y a v a i l a b l e
n o N o t a p p r o p r i a t e f o r p ea s
n o N O r e l e v a n t d a t a i d e n t i f i e d
n o f a i r t o poor s o t i d s h a n d l i n g
n o N o t a p p r o p r i a t e f o r p e n s

- * c t i v a t e d c a r b o n
- F l a r e s- *f t e r b u t n e r s

y e s A n c i l l a r y t o o t h e r t e c h n o l o g i e s
y e s A n c i l l a r y t o o t h e r t e c h n o l o g i e sy e s A n c i l l a r y t o o t h e r t e c h n o l o g i e s
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5 - A S S E M B L Y O F S O U R C E C O N T R O L A L T E R N A T I V E S
The o b j e c t i v e o f t h i s ta sk i s t o combine surv iv ing t e c h n o l o g i e sf r o m S e c t i o n 4 into a range of source contro l r e m e d i a l a l t e r n a -tives for the SDS s i te which f o c u s on the r emed ia t i on o b j e c t i v e spre s en t ed in S e c t i o n 3, and which are cons i s t ent with EPA re-quirements and sound engineer ing p r a c t i c e . A t o t a l of tenremedial ac t i on a l t e r n a t i v e s were d e v e l o p e d , i n c l u d i n g no-act ionand l i m i t e d ac t ion p l a n s that are compri s ed of component s nots p e c i f i c a l l y discussed in S e c t i o n 4. A f a c t sheet for eacha l t e r n a t i v e p r o v i d e s a d i s c u s s i o n o f th e d i s p o s i t i o n o f s i t emater ia l a l o n g w i t h the seguence o f the p r o p o s e d r emed ia l work.T h i s i n f o r m a t i o n i s used a l o n g with c o n s i d e r a t i o n s o f e f f e c t i v e -ness, i m p l e r a e n t a b i l i t y and cost to s e l e c t a more l i m i t e d set ofa l t e r n a t i v e s f o r d e t a i l e d a n a l y s i s .
5 - 1 A s s e m b l y o f A l t e r n a t i v e s
F r o m t h e l i s t o f remedial ac t ion t e c h n o l o g i e s contained i n T a b l e4-3 it is p o s s i b l e to a s s emb l e c o m p l e t e r emedia l a l t e r n a t i v e swhich a d d r e s s the remedial o b j e c t i v e s in S e c t i o n 3 , a t t a i nF e d e r a l and S t a t e requirements that are a p p l i c a b l e or re l evantand a p p r o p r i a t e and are pro t e c t iv e of human h e a l t h and theenvironment.
The EPA guidance documents issued since the pas sage of theS u p e r f u n d A m e n d m e n t s and R e a u t h o r i z a t i o n Act s e t f o r t h a generalscheme for d e v e l o p i n g a range o f r emed ia l a l t e r n a t i v e s tha tshou ld b e evaluated i n t h e F S . T h e g enera l ca t egor i e s w i t h i nth i s range are as f o l l o w s :

1. A No A c t i o n a l t e r n a t i v e .
2. A l t e r n a t i v e s that involve containment of waste withl i t t l e or no t r e a t m e n t , but p r o v i d e p r o t e c t i o n ofhuman h e a l t h and the environment.
3. A l t e r n a t i v e s that reduce the p r i n c i p a l threat po s ed atthe s i te through t r ea tment , but that do notn e c e s s a r i l y involve t r ea tment o f a l l waste .
4. A l t e r n a t i v e s that u t i l i z e a l t e r n a t i v e treatment orresource recovery t e c h n o l o g i e s .
5. A l t e r n a t i v e s that m i n i m i z e the need for l o n g - t e r mmanagement ( i n c l u d i n g m o n i t o r i n g ) at the s i te .

As i n d i c a t e d in previous s e c t ions , the p r i n c i p a l f e a t u r e at theS h e r i d a n D i s p o s a l S e r v i c e s s i t e is the 15 acre s u r f a c e i m p o u n d -ment or main p o n d . The main p r o j e c t e d risk to human h e a l t h and
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the environment that e x i s t s as a result of the waste in t h i simpoundment i s through direct contact wi th e x p o s e d s l u d g e s .Another risk i d e n t i f i e d in this RA is the long-term erosion ofthe bank of the Brazos River. The risk a s soc ia t ed with directcontact can be s u b s t a n t i a l l y m i t i g a t e d by p r o v i d i n g securityf e n c i n g around the areas with expo s ed s l udge s . The risk asso-ciated with erosion of the river bank can be c o n t r o l l e d throughi n s t a l l a t i o n o f a spur j e t t y system. T h e s e procedure s f o r riskm i t i g a t i o n are eva lua t ed in the L i m i t e d A c t i o n A l t e r n a t i v e .
A l l a l t e r n a t i v e s except t h e N o A c t i o n a n d t h e L i m i t e d A c t i o nA l t e r n a t i v e s involve c losure o f the main p o n d . B e f o r e the pondcan be c l o s e d , the pond s ludge must undergo some f o r m of treat-ment . T h e r e f o r e , each s u i t a b l e t e c h n o l o g y for s l u d g e trea tment(s e e T a b l e 5 - 1 ) f o r m s t h e pr imary basis f o r t h e a s s emb ly o f aremedial action al t ernat ive . Other su i tab l e t e chno l og i e s , suchas those a p p l y i n g to pond water treatment pr i o r to d i s c h a r g e ,were cons idered secondary e l ement s of the overal l remedial ac-t i on and were used to s u p p l e m e n t the s l u d g e treatment t e c h n o l -ogie s . The use o f certain t y p e s o f l a n d d i s p o s a l and s t oraget e c h n o l o g i e s , w h i l e t e c h n i c a l l y s u i t a b l e f o r m a n a g i n g t h e ponds l u d g e , d id no t o f f e r a s t a n d - a l o n e basi s f or a s s embly o f anal t e rna t iv e .
As i n d i c a t e d in S e c t i o n 3 . 3 , s u r f a c e impoundment c losure re-quirements involve i n s t a l l a t i o n of an engineered cap. I n s t a l -l a t i o n and maintenance of a cap w i l l remove the threat posed bydirec t c on ta c t , e l i m i n a t i n g t h e need f o r f e n c i n g . A l l r emaininga l t e r n a t i v e s involve c losure o f the main pond through i n s t a l l a -t ion and maintenance of a cap.
In order to i n s t a l l the c a p , the pond water that i s c u r r e n t l ycontained wi th in the impoundment would need to be removed p r i o rto c a p p i n g . As i n d i c a t e d in T a b l e 4-3, there are several tr ea t-ment o p t i o n s a v a i l a b l e for d e a l i n g w i th the pond water and anyprocess wastewater. However, indu s t r ia l wastewater treatmente xper i enc e i n d i c a t e s that conventional e q u a l i z a t i o n , f l o c c u l a -t i o n / p r e c i p i t a t i o n and s e t t l i n g , f i l t r a t i o n and carbon ad s orp-tion wi l l be s u f f i c i e n t for any water requiring treatment. Eacha l t e r n a t i v e d i s cu s s ed be low p r o p o s e s to test such waters ands u b j e c t them to treatment as necessary pr ior to d i s charge .
once the pond water is removed, the requirement to el iminatef r e e l i q u i d s would require the u t i l i z a t i o n o f some a d d i t i v e mix-ture to b u l k the pond s l u d g e s u f f i c i e n t l y to remove f r e e l i q u i d s
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T e c h n o l o g y

T A B L E 5 - 1
D e v e l o p m e n t o f Sourc e C o n t r o l A l t e r n a t i v e s

R a t i o n a l e f o r U s e
A . A i r a n d W a t e r C o n t r o l s

o C a p p i n go NPDES Dis charge to Brazos Rivero S u r f a c e W a t e r C o n t r o l s- G r a d i n g (con tour f u r r o w i n g )- R e v e g e t a t i o n ( g r a s s e s , l e g u m e s )- Diversions and c o l l e c t i o n sys temso Leachate C o n t r o l so Gas M i g r a t i o n C o n t r o l s

Do not f o r m the basis for an a l t er-nat ive . W i l l n o t a d d r e s s r emedia lo b j e c t i v e s wi thout u s e o f a d d i t i o n a lt e c h n o l o g i e s . A l l p o t e n t i a l a l t e r -natives would p r o b a b l y use one ormore of these t e c h n o l o g i e s .

E l e m e n t otA l t e r n a t i v e
S e c o n d a r y

B. Excavation a n d / o r Removal
o Excavat ion and Removal

Does not f o r m the basis for an al t er- S e c o n d a r ynative.

C. T r e a t m e n t
o S o i l aeration
o S o l i d i f y , s t a b i l i z e o r f i x- Cement-based- Lime-based- Fly a sh based- P r o p r i e t a r y
o I n c i n e r a t i o n- Rotary k i l n- F l u i d i z e d bed
o B i o l o g i c a l T r e a t m e n t- A c t i v a t e d S l u d g e

- A e r a t e d Lagoons
- W a s t e S t a b i l i z a t i o n P o n d s
- F l u i d i z e d Bed Reac tor s

B i o l o g i c a l d e g r a t i o n and i m m o b i l i a t i o ns i m i l a r t o r e f i n e r y o i l y waste landt r ea tmen t .
I m m o b i l i z a t i o n . S t a b i l i z e d mater ia lp r o v i d e s f i r m base f o r c a p c on s t ru c t i on

D e s t r u c t i o n o f organic c on s t i t u en t s .Cannot h a n d l e d e b r i s or s o i l .
S h o r t - t e r m b i o l o g i c a l d e g r a d a t i o n o fmost organic c on s t i t u en t s .Long-term b i o l o g i c a l d e g r a t i o n o fmost organic cons t i tuent s .S l u d g e h a n d l i n g cannot b e c o n t r o l l e d
S l u d g e h a n d l i n g d i f f i c u l t0 1 0 9 9 4
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T e c h n o l o g y

T A B L E 5 - 1 ( C o n t ' d )
D e v e l o p m e n t o f S o u r c e C o n t r o l A l t e r n a t i v e s

R a t i o n a l e f o r U s e
o Cheraicax treatment- P r e c i p i t a t i o n- C h e m i c a l d e c h l o r i n a t i o n
o Physical treatment- F l o c c u l a t i o n- S e d i m e n t a t i o n- A c t i v a t e d carbon- Ion exchange- L i q u i d - l i q u i d e x t r a c t i o n- Oil-water s eparator- F i l t r a t i o n- Dissolved air f l o t a t i o n
o S o l i d s h a n d l i n g and treatment- Dewaterinq

- S o l v e n t e x t r a c t i o n

N o t a p p l i c a b l e t o s l u d g eP r e t r e a t n t e n t r equired.
N o t a p p l i c a b l eN o t a p p l i c a b l eN o t a p p l i c a b l eN o t a p p l i c a b l eN o t a p p l i c a b l eN o t a p p l i c a b l eN o t a p p l i c a b l eN o t a p p l i c a b l eN o t a p p l i c a b l e

to s l u d g e ,to s l u d g e ,to s l u d g e ,to s l u d g e ,to s l u d g e ,t o s l u d g e ,to s l u d g e ,to s l u d g e ,to s l udge .
May be u s e f u l as pretreatment forother t e c h n o l o g i e s .R e s u l t s in s o l i d re s idue e s s en t ia ll y ready f o r c a p p i n g ( p o t e n t i a l l yrequiring s t a b i l i z a t i o n ) ands e p a r a t e oil and water streams.

Element o fA l t e r n a t i v e
S e c o n d a r yN o t U s e d
SecondaryS e c o n d a r yS e c o n d a r yS e c o n d a r yS e c o n d a r ySecondarySecondarySecondarySecondary
Secondary

P r i m a r y

D. Land D i s p o s a l / S t o r a g e
o S o i l M i x i n g
o L a n d f i l l s
o S u r f a c e impoundment s
o Land a p p l i c a t i o n

o Deep wel l i n j e c t i o no f f - s i t e only
o T e m p o r a r y s t o r a g e

S i m i l a r t o some s t a b i l i z a t i o n o p t i o n s P r i m a r y
P o s s i b l e treated s l u d g e d i s p o s a l . S e c o n d a r y
May be used with some o p t i o n s , but S e c o n d a r ybut not a key t e chnology.
S i m i l a r to soil aerat ion but not Not U s e das agress ive. U s e s l a r g e soil areaand does not end with capp ing .
N o t a p p l i c a b l e t o s l u d g e . N o t Used
May be used w i t h some o p t i o n s , but S e c o n d a r ynot a key t e c h n o l o g y .0 1 0 9 9 5
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Another a l t ernat ive which minimize s the need for l ong- t e rmmanagement is on-site Inc inera t i on . Under incinerat ion, theorganic cons t i tuent s of concern are s u b s t a n t i a l l y de s t royed.H o w e v e r , the m e t a l s contained wi th in the matr ix are concentratedand remain in the ash res idue f r o m the incinerator.
In summary, a p p l y i n g the t e c h n o l o g i e s o u t l i n e d in S e c t i o n 4.0 tothe g u i d e l i n e s on the range of remedial act ions to be e v a l u a t e d ,the f o l l o w i n g alternatives were deve loped for f u r t h e r consider-ation:

o No A c t i o no L i m i t e d A c t i o no S o i l M i x i n go L a n d f i l l / v a u l to S t a b i l i z a t i o no Land Treatmento Aqueous BiotreatmentC o m p o s t i n gS o l v e n t ExI n c i n e r a t i o nE x t r a c t i o n

5 . 2 Remedia t i on Work Common T o A l l A l t e r n a t i v e s
W i t h the except ion of the No Act i on and Limi t ed Act i on al terna-t ive s , all a l t e rna t iv e s inc lude the f o l l o w i n g common work ele-ments:

1. P l u g some w e l l s i n s t a l l e d for remedial inve s t igat ions .
2. C o n t r o l p o t e n t i a l l y contaminated s tormwater r u n - o f fd u r i n g r e m e d i a t i o n , and monitor q u a l i t y o f d i s c h a r g e .
3. Measure q u a l i t y of ground water and stormwater dis-charge for 30 years in a monitor well network. Themonitoring schedule may be less frequent for certainal ternat ive s and more frequent for others.
4. I n s t a l l f l e x i b l e spur j e t t y river bank erosion controlsystem.
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I n s t a l l t emporary o f f i c e / l a b / s u p p l y b u i l d i n g sremediation work* f o r

I n s t a l l temporary water, wastewater,u t i l i t i e s f or remediat ion work. and e l ec tr ic

Build a l l -wea th er access and po s t - c l o sur e i n s p e c t i o nroads.
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and provide the needed structural s trength to a l l o w cons truc t i onof the cap. T h e s e requirements p r o v i d e the basis for the S o i lM i x i n g A l t e r n a t i v e - T h e S o i l M i x i n g A l t e r n a t i v e s a t i s f i e s a l lARARs and would be p r o t e c t i v e of human h e a l t h and the environ-ment.
S o i l M i x i n g w i th a c lay rich soil would p r o v i d e s u f f i c i e n ts t ruc tural s t r eng th to a l l o w cap construction. However , overtime it may not s u f f i c i e n t l y reduce the mob i l i ty of organicconst i tuents within the s ludge . Consequent ly, al l a d d i t i o n a lal t ernat ive s involve some f u r t h e r treatment of the s l u d g e priorto i n s t a l l a t i o n of the cap. The f i r s t a d d i t i o n a l treatmental t ernat ive uses s t a b i l i z i n g agents added to the pond s l u d g e tochemica l ly f ix or s o l i d i f y the cons t i tuent s prior to i n s t a l l a -tion of the cap. S t a b i l i z a t i o n w i l l immob i l i z e the cons t i tuent sand minimize the p o t e n t i a l for subsequent l eaching.
As an a l t e r n a t i v e to mix ing soil with the s l u d g e wi th in the mainpond area, the s l u d g e could be removed, s t a b i l i z e d and p l a c e dinto a new l a n d f i l l c e l l or v a u l t . T h u s , an a l t e r n a t i v e thatwould involve cons truc t ion of such a l a n d f i l l c e l l i s a l s od e v e l o p e d and eva lua t ed .
Three al t ernat ives are deve loped which rely p r i n c i p a l l y on bio-log i ca l degradat ion processes. Thes e in c lude aqueous b i o l og i ca ltreatment, s o l id phase b i o l og i ca l treatment ( i . e . , land treat-ment) and compos t ing. In these a l t e rna t iv e s , b i o l og i ca l degra-dat ion and v o l a t i l i z a t i o n would degrade or remove the more mo-b i l e compounds contained within the waste matrix. Certain com-pounds , such as PCBs, would be more d i f f i c u l t to degrade. Eveni f not d e g r a d e d , however, the p o t e n t i a l for m o b i l i t y o f thesecompounds would be reduced through e l i m i n a t i o n of the more mo-b i l e c on s t i tu en t s in the waste matrix. T h i s result would a l s op o t e n t i a l l y enhance t h e l ong- t erm e f f e c t i v e n e s s o f s t a b i l i z a t i o nsince the more mobi l e c o n s t i t u e n t s , which are more d i f f i c u l t tos t a b i l i z e , would be removed f r o m the matr i x pr ior to s t a b i l i z a -tion.
One a l t ernat ive was d eve l oped that u t i l i z e s a l t ernat ive treat-ment or resource recovery t e chno log i e s . T h i s a l t ernat ive isS o l v e n t Extract ion. S o l v e n t Extrac t ion is a rather new processin terms of its u t i l i z a t i o n at waste sites. Its e f f i c i e n c i e shave yet to be demonstrated on a heterogeneous waste stream likethat f ound at the Sher idan site. The solvent extraction processinvolves the generation of a water, oil and s o l id phase streamf o l l o w i n g the extract ion process. The heavier organics of con-cern, p r i n c i p a l l y PCBs, are s eparated out and concentrated inthe oil phase. T h i s oi l phase then would undergo f u r t h e r treat-ment either through incineration or chemical d e c h l o r i n a t i o n .S o l v e n t Ex t ra c t i on w i l l minimize the need for l ong- t erm manage-ment.

O
O

5-5
E 7 Z Q



IIIIIIIIIIIIIIIIIII

8. I n s t a l l t emporary veh i c l e and per sonne l decontamina-t ion f a c i l i t i e s f o r r emedia t i on work.
9. M a i n t a i n security dur ing remedial work.

10. Decontaminat e , d i s a s s e m b l e and p r o p e r l y d i s p o s e o f al lon-site tanks and p r o c e s s i n g equ ipmen t .
11. Build an engineered cap over the main pond and dike .
12. M o n i t o r air and weather as necessary.
13. C o o r d i n a t e with a p p r o p r i a t e governmental agencie s con-cerning community r e l a t i o n s .
14. M a i n t a i n cap.
15. E s t a b l i s h i n s t i t u t i o n a l c o n t r o l s to prevent waters u p p l y w e l l s f r o m be ing screened in the s h a l l o w groundwater between the main pond and the Brazos River.

The p r e l i m i n a r y proc edure s f or r emed ia t i on o f drums when uncov-ered are as f o l l o w s : 1) Ruptured drums w i l l have the remainderof their waste e m p t i e d ; the drum w i l l be shredded or crushed formixture w i th wastes. 2) Sound drums w i l l be removed i n t a c t ,sampled and a n a l y z e d ; the drum contents w i l l either be treatedor mixed with wastes*
5 - 3 Remedia l A l t e r n a t i v e s
T h e f o l l o w i n g p a g e s contain f a c t sheet s f o r each a l t e r n a t i v e .
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o A l t e r n a t i v e 1 - No A c t i o n
Sequence o f Work
1. I n s t a l l add i t i ona l ground water monitor w e l l s , as necessary
2. M o n i t o r ground water

Discuss ion
T h i s a l t ernat ive provides for maintaining the site at its cur-rent c ond i t i on and for m o n i t o r i n g environmental impac t s . H o w -ever, with no ac t i on, f u t u r e s i te c o n d i t i o n s are not e f f e c t i v e l ya d d r e s s e d .
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0 A l t e r n a t i v e 2 - Limi t ed A c t i o n
Sequence o f W o r k
1. Construct erosion control device a l o n g the Brazos River
2. I n s t a l l a d d i t i o n a l ground water monitor w e l l s , as neces-sary, and monitor ground water
3. I n s t a l l and mainta in s i t e s ecuri ty f e n c e
4. P e r i o d i c a l l y remove a n d / o r treat accumulated pond water
5. M o n i t o r ground water

Discussion
T h i s a l t e r n a t i v e p r o v i d e s f e n c i n g and s i t e s e curi ty as the mech-anism to control direct human contact. In a d d i t i o n , pond waterremoval a n d / o r treatment and erosion c o n t r o l s are i n c o r p o r a t e dt o minimize p o t e n t i a l f o r f u t u r e re lease s .

Oo
O

o

5-9
E720



111111111111

o A l t e r n a t i v e 3 - S o i l M i x i n a
Sequence o f Work
1. Construct an erosion control device a l o n g the Brazos
2. Remove f r e e s t a n d i n g water f r o m pond
3. Mix s ludge with clay-rich soil to a bearing capac i ty

River

s u f f i -cient to s u p p o r t a cap and p l a c e w i th in l i n e r sys tem inmain pond
4. B a c k f i l l p o n d , grade to promot e d r a i n a g e , and cap
5. G r a d e e v a p o r a t i o n sys tem to promot e r u n - o f f
6. Seed entire site with native grasses
7. I n s t a l l a d d i t i o n a l ground water monitor w e l l s as necessaryand moni t or ground water
8. M a i n t a i n the cap

Discussion
The pond water is removed a n d / o r treated and d i s c h a r g e d . W a t e rtreatment may consist o f o i l / w a t e r s e p a r a t i o n , c l a r i f i c a t i o n .carbon a d s o r p t i o n or b i o l o g i c a l t r ea tment . The s l u d g e i s mixedwith clay-rich soil at a ratio s u f f i c i e n t : 1) to assurel i q u i d s , a n d 2 ) p r o v i d e s t r u c t u r a l l y s t a b l e f o u n d a t i o n no f r e ef o r t h el a n d f i l l c ap . The l in er sys tem w i t h i n the main pond i s a d o u b l eiiiiiii

l iner with leachate c o l l e c t i o n c a p a b i l i t y . The pond is thenf i l l e d wi th soil and an engineered cap cons truc ted over theentire pond and dike area. The cap is then main ta ined .
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o A l t e r n a t i v e 4 - L a n d f i l l / V a u l t
Sequence o f W o r k

1. Construct an erosion control device a l o n g the Brazos River
2. Construct an on-site l a n d f i l l
3. Remove f r e e s t a n d i n g water f r o m pond
4* S t a b i l i z e s l u d g e and p l a c e in l a n d f i l l
5. B a c k f i l l p o n d , grade to promote drainage, and cap
6. G r a d e e v a p o r a t i o n sys tem to promot e r u n - o f f
7. S e e d ent ire s i te wi th native gras s e s

CM
O
O

8. I n s t a l l a d d i t i o n a l ground water monitor w e l l s as nece s sary _and monitor ground water
9. M a i n t a i n the cap

Discus s ion
The pond water is removed a n d / o r treated and d i s charged. W a t e rtreatment may consist o f o i l / w a t e r s e p a r a t i o n , c l a r i f i c a t i o n ,carbon a d s o r p t i o n , or b i o l o g i c a l t r ea tment . The s l u d g e i sremoved, s t a b i l i z ed and p lac ed in the l a n d f i l l . The pond isthen f i l l e d wi th soil and an engineered cap cons truc t ed over theentire pond and d ik e area. The cap is m a i n t a i n e d .
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o A l t e r n a t i v e 5 r S t a b i l i z a t i o n
Sequence o f W o r k

1. Construct an erosion control device a l o n g the Brazos River
2. Remove f r e e s t a n d i n g water f r o m pond
3. C h e m i c a l l y s t a b i l i z e s ludge and p l a c e within liner systemin main pond
4. B a c k f i l l p o n d , grade to promote d r a i n a g e , and cap
5. G r a d e e vapora t i on sys tem to promot e r u n - o f f
6. Seed entire site with native grasses
7. I n s t a l l a d d i t i o n a l ground water moni tor w e l l s as necessaryand monitor ground water
8. M a i n t a i n the cap

Discu s s i on
The pond water i s removed a n d / o r treated and d i s c h a r g e d . W a t e rtreatment may consist o f o i l / w a t e r s e p a r a t i o n , c l a r i f i c a t i o n ,carbon a d s o r p t i o n or b i o l o g i c a l t r ea tment . The s l u d g e i ss t a b i l i z e d and p l a c e d in a l i n e d p o r t i o n of the main p o n d .Chemical agents are u t i l i z e d to s t a b i l i z e the s l u d g e and therebyreduce m o b i l i t y and t o x i c i t y . S t a b i l i z a t i o n w i l l b e p e r f o r m e dwi th in the boundaries o f the pond u t i l i z i n g cons truc t iontechniques that w i l l assure adequate mix ing. The l iner systemin which the s t a b i l i z e d mater ial is p l a c e d is a d o u b l e l in e rwith l ea cha t e c o l l e c t i o n c a p a b i l i t y . T h e pond i s then f i l l e dwi th soil and an engineered cap cons truc ted over the entire pondand dike area. The cap is then mainta ined.
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o A l t e r n a t i v e 6 - Land T r e a t m e n t
Sequence o f W o r k

1. Cons truc t an erosion control device a l o n g the Brazos River
2. Remove f r e e s t a n d i n g water f r o m pond
3. I s o l a t e s l u d g e
4. Construct land treatment area
5. Land treat s l u d g e
6. B a c k f i l l p o n d , grade to promot e d r a i n a g e , and cap
7. G r a d e e v a p o r a t i o n sys tem to p r o m o t e r u n - o f f
3. S e e d entire s i te wi th native gras s e s
9. I n s t a l l a d d i t i o n a l ground water mon i t o r w e l l s a s necessaryand monitor ground water

10. M a i n t a i n the cap

Dis cu s s i on
The pond water i s removed a n d / o r treated and d i s c h a r g e d . W a t e rtreatment may consist of o i l / w a t e r s eparat ion, c l a r i f i c a t i o n ,carbon a d s o r p t i o n or b i o l o g i c a l t r ea tment . The s l u d g e i s l andtreated. Land treatment is u t i l i z e d to b iodegrade s l u d g eorganic c ompounds and i m m o b i l i s e s l u d g e c o n s t i t u e n t s . Landtreatment of s ludge is p e r f o r m e d in batches. Excess storm waterr u n - o f f f r o m treatment area i s t r ea t ed and d i s c h a r g e d . F o l l o w -ing each batch, the treatment zone is compacted in p l a c e andsoil is hauled in for treatment of the next batch. The pond isthen f i l l e d with soil and an engineered cap constructed over theentire pond and d ike area. The cap is then m a i n t a i n e d .
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o A l t e r n a t i v e 7 - Aqueous Bio tr ea tment
Sequenc e o f W o r k
1. Construct an erosion control device a l o n g tha Brazos River

Biotreat s l udge in-situ or in tanks
S t a b i l i z e b i o l og i ca l s o l i d s and p lace w i th in l iner systemin main p o n d , if required
B a c k f i l l p o n d , grade to promote d r a i n a g e , and cap
G r a d e evapora t i on sys t em to promot e r u n - o f f
S e e d entire s i t e w i th native grasses
I n s t a l l a d d i t i o n a l ground water monitor w e l l s as neces saryand monitor ground water

in
O
O

C
8. M a i n t a i n the cap

Discussion
The pond water i s removed a n d / o r treated and d i s charged . W a t e rtreatment may consist o f o i l / w a t e r s e p a r a t i o n , c l a r i f i c a t i o n ,carbon a d s o r p t i o n or b i o l o g i c a l treatment. The b i o d e g r a d a t i o ns t e p is conducted in an aqueous su spens ion in the pond or inmix ing tanks. It i s a n t i c i p a t e d that the s l u d g e volume w i l l bes i g n i f i c a n t l y reduced by b i o t r ea tment . More i m p o r t a n t l y , thel i g h t hydrocarbon f r a c t i o n i s removed f r o m the s l u d g e l e a v i n gbehind a tar-like substance which can be s t a b i l i z e d to immobil-ize any c on s t i t u en t s not removed by b i o t r ea tment . If therepresentat ive PCB concentration of the b i o l o g i c a l l y treatedre s idue exceeds 50 P P M , the s t a b i l i z e d res idue is p l a c e d in al ined p o r t i o n of the main p o n d . The l i n e r system in which thes t a b i l i z e d mater ial i s p l a c e d , i f required, i s a d o u b l e l in erwi th l ea cha t e c o l l e c t i o n c a p a b i l i t y . The aqueous stream wouldbe t r ea t ed as necessary and d i s c h a r g e d . The pond is then f i l l e dwi th soil and an engineered cap constructed over the entire pondand dike area. The cap is then maintained.
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o A l t e r n a t i v e 8 - C o m p o s t i n g
Sequence o f Work

1. Construct erosion control device along the Brazos River
2 . Remove f r e e s tanding water f r o m pond
3 . I s o l a t e s l u d g e
4. Construct c o m p o s t i n g pad w i t h i n main pond
5. C o m p o s t s l u d g e
6. B a c k f i l l pond area, grade to promot e d r a i n a g e , and cap
7. G r a d e evapora t i on system to promot e r u n - o f f
8. Seed entire s i t e with native grasses
9. I n s t a l l add i t i ona l ground water monitor w e l l s as necessaryand monitor ground water

10. M a i n t a i n the cap

Discus s ion
The pond water i s removed a n d / o r t r ea t ed and d i s c h a r g e d . W a t e rtreatment may consist of o i l / w a t e r s eparat ion, c l a r i f i c a t i o n ,carbon a d s o r p t i o n or b i o l o g i c a l t r ea tment , s l u d g e is mixed wi tha compost medium such as wood chips and p o s s i b l y a se lectedf u n g u s . The mixture i s then compo s t ed unt i l d e g r a d a t i o n i snear ly c o m p l e t e . The compos ted waste is bu lked with soil in thepond and an engineered cap constructed over the entire pond andd ik e area. B i o d e g r a d a t i o n cont inues , a l b e i t s l o w l y , a f t e r t h ecap is in p lac e . The cap is then maintained.

5-15
E720

vO
O
O
•*—

o



IIIIIIIIIIIIIIIIIII

o A l t e r n a t i v e 9 - S o l v e n t E x t r a c t i o n
Sequence o f W o r k

1. Construct an erosion control device a l o n g the Brazos River
Remove f r e e - s tand ing water f r o m pond
T r a n s f e r s l u d g e f o r c l a s s i f i c a t i o n a n d b l e n d i n g
Solven t extract s ludge
I n c i n e r a t e oil r e s i d u a l s in an on-site or o f f - s i t e l i q u i d si n j e c t i o n incinerator

6. T r e a t and d i s charge water
7. S t a b i l i z e and d i s po s e of s o l i d s r e s idual s in the main pondand t r a n s f e r ash to an o f f - s i t e l a n d f i l l
8. B a c k f i l l p o n d , grade to promot e d r a i n a g e , and cap
9. G r a d e e v a p o r a t i o n system to promote r u n - o f f

10. Seed entire site with native grasses
11. I n s t a l l a d d i t i o n a l ground water moni tor w e l l s as necessaryand monitor ground water
12. M a i n t a i n the cap

Discus s ion
The pond water is removed a n d / o r treated and d i s c h a r g e d . W a t e rtreatment may consist o f o i l / w a t e r s e p a r a t i o n , c l a r i f i c a t i o n ,carbon a d s o r p t i o n or b i o l o g i c a l treatment. S o l v e n t e x t rac t i onis used to segregate the s ludge into o i l , water and sol idsr e s i d u a l s . The oil re s idual s are then incinerated on or o f f -s i te. I n c i n e r a t o r a sh i s d i s p o s e d o f in an o f f - s i t e l a n d f i l l .The so l id r e s idual s are s t a b i l i z e d as necessary and p l a c e d inthe main pond. W a t e r re s idual s are treated as necessary andd i s c h a r g e d . The pond is then f i l l e d with soil and an engineeredcap cons truc ted over the entire pond and dike area. The cap isthen mainta ined .
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o A l t e r n a t i v e 10 - I n c i n e r a t i o n
Sequence of work

1. Construct an erosion control device a l ong the Brazos River
2. Remove f r e e s t a n d i n g water f r o m pond

s l u d g e f <T r a n s f e r
I n c i n e r a t e s l u d g e

c l a s s i f i c a t i o n and b l e n d i n g

5. Dispo s e of ash in an o f f - s i r e l a n d f i l l
6. B a c k f i l l p o n d , grade to promote drainage , and cap
7. Grade evaporation system to promote drainage
8. Seed entire site with native grasses
9. I n s t a l l a d d i t i o n a l ground water monitor w e l l s as necessaryand monitor ground water

10. M a i n t a i n the cap

Discussion
The pond water is removed a n d / o r treated and di scharged. W a t e rtreatment may consist of o i l / w a t e r s epara t i on , c l a r i f i c a t i o n ,carbon adsorp t i on or b i o l o g i c a l treatment. An on-site rotaryki J n incinerator is constructed to incinerate the s ludge .S l u d g e is blended in an a t t empt to ensure a r e l a t i v e l y u n i f o r mf e e d to the incinerator. I n c i n e r a t o r ash is d i s p o s e d of in ano f f - s i t e l a n d f i l l . The pond i s then f i l l e d with soil and anengineered cap constructed over the entire pond and dike area.The cap is then main ta ined .
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5 - 4 I n i t i a l S c r e e n i n g
F o l l o w i n g as sembly of these ten remedial a l t e r n a t i v e s , eachal t ernat ive was evaluated on the basis of e f f e c t i v e n e s s , ease ofi m p l e m e n t a t i o n , and pre l iminary costs. On the basis of th i se v a l u a t i o n , f o u r a l t e r n a t i v e s were r e j e c t e d . T h e r a t i o n a l e f o rr e j e c t i n g these a l t e r n a t i v e s i s p r o v i d e d in the f o l l o w i n gparagraphs:

A l t e r n a t i v e 2 - Limited A c t i o n
T h i s a l t e r n a t i v e e f f e c t i v e l y a d d r e s s e s a l l t h e risk-basedremedial ob j e c t iv e s . However, it was j udged not to bec o m p l e t e l y e f f e c t i v e since the exposed s l u d g e would remainaccess ible to animals that cannot be he ld out by the f e n c eand to t r e spa s s ing humans. F u r t h e r , thi s a l t e r n a t i v e doesnot s a t i s f y the r egu la t ory remedial o b j e c t i v e s .

A l t e r n a t i v e 4 - L a n d f i l l / V a u l t
W h i l e a new l a n d f i l l ce l l could be d e s i g n e d and construc-t e d , th i s a l t e rna t iv e would result in the creat ion of a newwaste management area in a d d i t i o n to the main pond area.A d d i t i o n a l material s h a n d l i n g would be required in trans-f e r r i n g s ludge f rom the main pond to the vault. T h e s eadd i t i ona l ac t iv i t i e s would l i k e l y result in increasedshort-term risks and long-term management requirements.F u r t h e r , the a d d i t i o n a l cost as sociated with thi s a l t e r -native would provide l i t t l e or no b e n e f i t in terms ofcompl iance with the remedial o b j e c t i v e s . T h i s a l t e rna t iv eis t h e r e f o r e r e j e c t e d .

A l t e r n a t i v e 6 - Land T r e a t
T h i s a l t ernat ive would s a t i s f y the risk-based and regula-tory o b j e c t i v e s and would be i m p l e m e n t a b l e , it would take as u b s t a n t i a l l y longer period of time to impl ement . F u r t h e r ,there remain several questions as to the overall e f f e c t i v e -ness of s o l i d phase land treatment. From an e f f e c t i v e n e s ss t a n d p o i n t , aqueous b io logical degradat ion was j u d g e d moree f f e c t i v e . F i n a l l y , this a l t ernat ive could not beimplemented on-site and be compliant with RCRA landtreatment r egula t ions . T h e r e f o r e , this a l t e rna t iv e was notcarried f o r w a r d .

O
O
O

O

5-18
E7JO



IIIIIIIIIIIIIIIIII

A l t e r n a t i v e 8 - Compo s t
E f f e c t i v e c ompos t ing could p o t e n t i a l l y achieve c ompl ianc ewith the risk-based and r egu la t ory remedial o b j e c t i v e s .Even though c o m p o s t i n g ( p o s s i b l y using white rot f u n g u s ) isan innovative and promis ing t e chnology, the compos t ing pro-cess seems to be in compat i b l e with subsequent cap place-ment. The volume of the compost medium and s ludge mixturewould be many times the volume of s ludge alone, and degra-dat ion of the medium would continue a f t e r the s l u d g e hadbeen e f f e c t i v e l y treated. Cont inuing anaerobic d e g r a d a t i o na f t e r c lo sure would create s i g n i f i c a n t voids under the capthat could cause cap s e t t l ement . Long-term aerobic com-p o s t i n g b e f o r e c a p p i n g would resolve thi s structuralconcern, but would resul t in th i s a l t e r n a t i v e tak ing l o n g e rto i m p l e m e n t than the other a l t e r n a t i v e s which a c c ompl i shthe same th ing. T h i s a l t ernat ive is t h e r e f o r e r e j e c t e d .

5.5 Summary
The f o l l o w i n g a l t ernat ive s survived the pr e c ed ing ini t ia ls creening, and undergo d e t a i l e d d e s i g n a n a l y s i s in the nextsection:

- No action
- S o i l M i x i n g
- S t a b i l i z a t i o n
- Aqueous Biotreatment
- S o l v e n t E x t r a c t i o n
- Incinera t i on

o
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T a b l e 5-2
Comparison of cost andTime to Comple t i on

Time toT o t a l Cost 3 Comple t ionAlternat iv e ( M i l l i p n S ) ( Y e a r s )
1. No A c t i o n 1
2 . Limited Action 3 1
3. E n c a p s u l a t i o n 21 2
4. L a n d f i l l / V a u l t 23 2
5. S t a b i l i z a t i o n 19 2
6. Land T r e a t m e n t 23 8
7. Aqueous Biotreatment 28 3
8 . C o m p o s t i n g 25 8
9. Solvent Extraction 37 4

10. incineration 40 5

a T o t a l cost not discounted for interest (30 year present worth,a f t e r tax i = rate of i n f l a t i o n )
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6 - D E T A I L E D A N A L Y S I S O F S O U R C E C O N T R O L A L T E R N A T I V E S
Previous s e c t i ons i d e n t i f i e d c o m b i n a t i o n s o f source controlt e c h n o l o g i e s that can be used at the SDS S i t e to adequate ly pro-tect human h e a l t h and the environment. S e c t i o n 5 d e v e l o p e dthese combinat ions of t e c h n o l o g i e s into a l t e r n a t i v e s and screen-ed ou t f o u r a l t e r n a t i v e s . T h i s s e c t ion d e v e l o p s f u r t h e r th ee v a l u a t i o n of the surviving a l t e r n a t i v e s , and then c l o s e l y com-pare s the r e l a t i v e s t r e n g t h s and weaknesses of each a l t e r n a t i v e .The remaining a l t e r n a t i v e s are de s ignat ed as f o l l o w s for ease ofr e f e r e n c e :

A l t e r n a t i v e A - No A c t i o n

A l t e r n a t i v e B - S o i l M i x i n g

A l t e r n a t i v e C - S t a b i l i z a t i o n

A l t e r n a t i v e D - Bio t r ea tmen t

A l t e r n a t i v e E - S o l v e n t Ex t ra c t i on

A l t e r n a t i v e F - I n c i n e r a t i o n
C o m p a r i s o n s of d e t a i l e d d e s i g n s of each a l t e r n a t i v e are made interms o f c o m p l i a n c e wi th A R A R s ; r educ t i on in t o x i c i t y , m o b i l i t yor v o l u m e ; shor t- t erm e f f e c t i v e n e s s ; l ong- t e rm e f f e c t i v e n e s s andpermanenc e; i m p l e m e n t a b i l i t y ; co s t; community ac c ep tance; s t a t ea c c e p t a n c e ; and overal l p r o t e c t i o n of human h e a l t h and the en-v ironment , c o m p a r i s o n s are based on gu idanc e p r o v i d e d in a J u l y24, 1987 EPA memo f r o m J. W i n s t o n Porter and are f i r s t presentedin d e t a i l e d narrative d i s c u s s i o n , and summarized by a check( " . " ) , c h e c k - p l u s ( " + " ) , check minus ( " - " ) scale . More d e t a i l e dcost c o m p a r i s o n s are then made , wi th s e n s i t i v i t y ana ly s e s basedon c a p i t a l co s t , O&M co s t , present worth discount rate, andd e s i g n vo lume.
6 . 1 D e s i g n o f A l t e r n a t i v e s
A c o n c e p t u a l d e s i g n has been d e v e l o p e d for each surviving a l t er-native based on the RI, RA and a p p e n d e d i n f o r m a t i o n . T h e s ed e s i g n s incorporate engineer ing j u d g m e n t , the result o f benchscale t e s t i n g , and exper i ence s wi th c o m p a r a b l e s i te r emedia t i onand s o l i d waste management.
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6.1.1 Common D e s i g n E l e m e n t s
The f o l l o w i n g d e s i g n basis and overall c onc ep t s are common toall a l t e rna t iv e s with the exception of the No A c t i o n alterna-t ive .

6.1.1.1 Des ign D e f i n i t i o n s
Pond Water

S l u d g e

Pond S l u d g e

E v a p o r a t i o n S y s t e mS l u d g e
O i l y S u r f a c e S o i l

F l o a t i n g Oil andEmuls ion
A f f e c t e d S o i l U n d e rPond

S o i l

S o u n d Drums
Ruptured Drums

Drums H o l d i n g Container s

Free water contained within themain pond . Becomes h igh in s o l i d snear the sur face of the ponds l u d g e *
S u m o f t h e f o l l o w i n g m a t e r i a l sc o n t a i n i n g P C B s above the ac t i onlevel i d e n t i f i e d in S e c t i o n 3.
S l u d g ep o n d . contained within the main

S l u d g e contained w i t h i n t h ep o r a t i o n sys tem. eva-

O i l y mater ial on the s u r f a c e o fthe main pond d ike s , e.g., ex i s t-ing s u r f a c e to a d e p t h of s ixinches.
F l o a t i n g o i l andpond water. emul s i on on the

S o i l under the pondwith the pond s l u d g e . intermixed

Borrow soi l . To the extent pos s i-b l e , e v a p o r a t i o n sys t em s o i l s arep r e f e r e n t i a l l y used as borrow soilf o r f i l l under a cap.
Drums that have not been r u p t u r e d ,
Drums that have been damaged suchthat some of the contents of thedrum have had o p p o r t u n i t y to en-counter the surrounding mat er ia l .
Ruptured or sound drums that ho ldcontainers that may be sound.
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A f f e c t e d S t o r m w a t e r

W a s t e w a t e r

E q u a l i z a t i o n Basin

W a s t e w a t e r T r e a t m e n t

D r a i n a g e C o n t r o l

C a p

T o p s o i l a n d V e g e t a t i o n

J e t t y S y s t e m

F e n c i n g a n d S e c u r i t y

S t o r m w a t e r f a l l i n g within t h e mainpond or upon waste exposed by con-s t ru c t i on .
D e c o n t a m i n a t i o n water and waste-water s treams f r o m treatment pro-cesses. Does not include sanitarywastewater.
Temporary containment for pondwater , a f f e c t e d S t o r m w a t e r a n dwastewater prior to treatment.
Removes s o l i d s and chemical con-s t i t u e n t s f r o m a f f e c t e d Stormwaterand wastewater streams generatedb y remedial e f f o r t s .
S t o r m w a t e r c o l l e c t i o n a n d / o r d i -version via structures or s u r f a c eg r a d i n g and contouring.
Serves as a water barrier to mini-mize p e r c o l a t i o n o f r a i n f a l l intothe main pond and dike .
P r o t e c t s r emedia t ed s i t e f r o m soilerosion by wind and rain*
Pro t e c t s r emedia t ed s i te f r o m bankerosion by the Brazos River.
Prevent s unauthorized access tothe site.

6.1.1.2 Common D e s i g n Basis
S l u d g e V o l u m e

Pond S l u d g eA f f e c t e d soil U n d e r PondEvaporat ion S y s t e m S l u d g eO i l y S u r f a c e S o i lF l o a t i n g Oil and E m u l s i o nT o t a l

30,000 yd 3

10,000 yd 3

1,000 yd3

3,000 yd 3

30Q yd 3

44,300 yd3 say 44,000 yd3

The pond s l u d g e volume is based on a S e p t e m b e r 1984 s a m p l e pro-gram that showed a main pond s l u d g e d e p t h of one to three f e e t .

O
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and a J u n e 1987 s a m p l e p r o g r a m that showed a pond s l u d g e d e p t hof a l i t t l e more than one f o o t . The pond s l u d g e volume used asa d e s i g n basis is equivalent to 12 acres of pond s ludge (equalto the s u r f a c e area of the water s u r f a c e at el. 1 7 0 . 5 ) at anaverage d e p t h of 18 inches.
The volume of a f f e c t e d soil under the pond is based on the sameacreage, assuming an average d e p t h of 6 inches. T h i s d ep th as-s u m p t i o n is based on e xper i enc e with s i m i l a r impoundment s whichseem to have become s ea l ed by natural means or waste p r o p e r t i e s .The true d e p t h of a f f e c t e d soil cannot be de t ermined on thebasi» o f e x i s t i n g d a t a .
The e v a p o r a t i o n sys tem s l u d g e volume used is an a p p r o x i m a t i o nbased on visual ob servat ion. The o i l y s u r f a c e soil is the areaon the i n s i d e s l o p e of the d i k e between the highes t p o s s i b l ewater s u r f a c e and the lowes t p o s s i b l e water s u r f a c e to a d e p t hof three inches. T h i s is the area where oil has accumulated onthe s u r f a c e as the water s u r f a c e has risen and f a l l e n over theyears.
The f l o a t i n g oi l and e m u l s i o n volume i s a J u n e 1987 e s t i m a t e ,based on the f a c t that there were then three acres of f l o a t i n goil and e m u l s i o n three-quarters of an inch th i ck . Most of thathas since been con so l ida t ed in tanks.

in
O

C a p C o m p o n e n t s
A t t i c F i l l- Mater ia l- H y d r a u l i c C o n d u c t i v i t y
Dike V e g e t a t i o nT o p s o i l- C l e a n F i l l

- S l o p e- Eros ion C o n t r o l

C a p V e g e t a t i o nT o p s o i lRecompacted C l a y- S l o p e

Recompacted soil10~B cm/ s e c or l e s s

N a t i v e grasses12 in.T h i c k n e s s varies, < 1 0 ' 5

cm/se c h y d r a u l i cc o n d u c t i v i t y
1:3 ( v e r t i c a l r h o r i z o n t a l )S t o r m w a t e r berm on capd i r e c t i n g r u n - o f f t or e i n f o r c e d concrete p i p e s
N a t i v e grasses12 in.3 f t
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F l o o d E l e v a t i o n s
25 Y e a r Event50 Y e a r Event100 Y e a r Event

D e s i g n E l e v a t i o n s
- B u i l d i n g F l o o r sDecon PadsH a u l Roads- M a i n t e n a n c e Roads- Top o f M a i n Pond Dike

- 171.5 f t . M S L
- 173.5 f t . M S L
- 175.0 f t . M S L

25 year + 1.5 ft25 year + 1.5 ft1.0 f t . above grade2 .0 f t . above grade100 year + 1.5 ft
The cap d e s i g n c o n c e p t s are based on p r o f e s s i o n a l exper i ence inth e d e s i g n o f cap s f or s o l i d waste f a c i l i t i e s in th e m i d - T e x a sarea. The f l o o d e l e v a t i o n s were d e v e l o p e d in c o o r d i n a t i o n witht h e F e d e r a l Emergency Managemen t A g e n c y a n d t h e U . S . Depar tmento f Army C o r p s o f Engineer s . The l a t t e r agency d e v e l o p e d th ev a l u e s used in 1984 when they p e r f o r m e d a backwater s t u d y madein p r e p a r a t i o n for the d e s i g n o f M i l l i c a n Lake on the N a v a s o t a
River.

6.1.1.3 D e s c r i p t i o n o f E l e m e n t s Common t o A l l A l t e r n a t i v e s
The RA, t h r o u g h i t s e v a l u a t i o n o f current s i t e c o n d i t i o n s a sw e l l as most p r o b a b l e f u t u r e l a n d u s e c o n d i t i o n s as suming noremedial act ion, i d e n t i f i e d two risks that need to be addressedby any remedial ac t ion taken at the site. The f i r s t i d e n t i f i e drisk stems f r o m the direct contact scenario where a si te v i s i t oris assumed to contact and ingest s l u d g e s f rom the waste d i s po sa lareas. The risk r epr e s en t ed by th i s e xpo sur e exceeded the 1 x1 0 ' 5 c r i t e r i on s e l e c t ed a s a n a p p r o p r i a t e risk l e v e l . T h e secondi d e n t i f i e d ri sk, which was not q u a n t i f i e d but may be s i g n i f i -c a n t , i s the p o t e n t i a l f or l ong- t e rm erosion a l o n g the BrazosRiver. U n d e r al l remedial a l t e r n a t i v e s , the direct contact andriver bank erosion issues are d e a l t wi th by c a p p i n g of the wasted i s p o s a l area and i n s t a l l i n g a spur j e t t y sys t em.
The f i r s t s t e p in a l l a l t e rna t iv e s , except f or th e No A c t i o na l t e r n a t i v e , is to control river bank erosion over the long-termw i t h the c o n s t r u c t i o n of a j e t t y sys t em. River bank erosion isa natural condi t i on observed along meandering streams such asthe Brazos River. As the river b end s , its channel is d i r e c t edtoward the "high bank" due to v e l o c i t y g r a d i e n t s wi th in thestream. T h e s e higher v e l o c i ty currents tend to undercut theh i g h bank, causing overburden s o i l s to f a l l into the river.T h e s e s o i l s are then r e d e p o s i t e d downstream as channel bars and"low bank" s ediment s , g r a d u a l l y reorienting the river channeltoward the d i r e c t i o n of the high bank.
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River bank erosion is m i n i m i z e d by the spur j e t t i e s . The spurj e t t y eros ion contro l s y s t e m , shown in F i g u r e 6-1, has beenengineered for the d imen s i on s and v e l o c i t i e s o f t h i s reach ofthe Brazos River. The spur j e t t y is constructed of pane l s 16f e e t h i g h and a p p r o x i m a t e l y 20 f e e t l o n g , s u p p o r t e d by tubularsteel p i l i n g . V e r t i c a l t r ea t ed p l a n k s are t ied t o h o r i z o n t a ls teel p i p e s t r inger s to f o r m the p a n e l s , which are tied to thep i l i n g s t o f o r m j e t t i e s . S p a c e s between t h e p l a n k s a l l o w f l o w -ing water to pass through (hence these are known as "permeable"j e t t i e s ) , but at g r e a t l y reduced v e l o c i t i e s .
The s p u r j e t t y sy s t em reduces the v e l o c i t y of water at the baseof the h i g h bank and r e d i r e c t s currents into the m i d d l e of theriver. T h i s prevent s a d d i t i o n a l erosion and causes d e p o s i t i o nof a p r o t e c t i v e mass of waterborne mater ia l at the base of theh i g h bank. T h e s e s pur j e t t y sy s t ems have been s u c c e s s f u l l y usedat over f i f t e e n s i tes on the Brazos River since 1961.
In order to m i t i g a t e the ri sk po s ed by the direct contact con-cern, al l a l t e r n a t i v e s involve c o n s t r u c t i o n of an engineered capover the main pond and d ik e s . B e f o r e r emed ia t i on pro c e ed s , pondwater is removed f r o m the main p o n d . Pond water, wastewat^r anda f f e c t e d s tormwater are treated as necessary and d i s c h a r g e d tothe Brazos River.
During r e m e d i a t i o n the p e r ime t e r of the s i t e i s f e n c e d . Lockedga t e s p r o t e c t al l entrances. Drainage c on tro l s are prov ided tol i m i t run-on to a f f e c t e d areas and to c o l l e c t a f f e c t e d storm-water r u n - o f f . F o l l o w i n g r e m e d i a t i o n , ground water monitorw e l l s are i n s t a l l e d and ground water is monitored for 30 years.
D u r i n g r e m e d i a l a c t i on , as drums are encountered they are c las s-i f i e d a s 1 ) ruptured drums, 2 ) sound drums a n d 3 ) drums h o l d i n gcontainers . Ruptured drums have been damaged such that contentsof the drum have had an o p p o r t u n i t y to encounter the surroundingm a t e r i a l ; the se drums are e m p t i e d and the e m p t y drum is crushedand set a s id e . The cont ent s of sound drums are characterizedand the drums p l a c e d in c o m p a t i b l e g r o u p s for treatment and on-s i t e d i s p o s a l , o r a l t e r n a t e l y p l a c e d i n overpack drums f o r o f f -s i t e d i s p o s a l . C o n t a i n e r s w i t h i n drums ar e i n d i v i d u a l l y c las s i-f i e d as ruptured or sound and are g e n e r a l l y h a n d l e d in the samemanner as i n d i v i d u a l drums.
The f i n a l m a j o r s t e p in each a l t e r n a t i v e i s the construct ion o fan engineered cap p l a c e d over the main pond and dike. Ar e p r e s e n t a t i o n of the cap c o n f i g u r a t i o n is shown in F i g u r e 6-2.The s h a l l o w borrow area around the main pond is f i l l e d tonatural grade . S o i l i s added as necessary to the outer f l a n k s
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of the pond dike and w i th in the main pond to f o r m the desiredd e s i g n g r a d e , and the cap is i n s t a l l e d and maintained over tiepond and dike.
The cap i s a c o m p o s i t e d e s i g n o f ( f r o m b o t t om to t o p ) gas ventp i p i n g , recompacted c l a y , t o p s o i l , a n d native grasses. A f t e rs u r f a c e g r a d i n g o f th e soil f o u n d a t i o n f or the cap , ga s c o l l e c -t i on p i p i n g i s bedded in s h a l l o w trenches. T h r e e f e e t o f c l a yis then p l a c e d and compac t ed in layer s . One f o o t of t o p s o i l isp l a c e d to prov ide mois ture and nutrient s u p p o r t for a vegeta-t ive cover. F i n a l l y , nat ive grasses are e s t a b l i s h e d to controlerosion and to maximize evapo t ran sp i ra t i on of p e r c o l a t i n g rain-f a l l . Riser s are a d d e d to vent c o l l e c t e d gases, and erosioncontrol berms are added to prevent accumulated r a i n f a l l r u n - o f ff r o m running down t h e 3 : 1 s i d e s l o p e s . W i t h p r o p e r maintenance ,th i s cap w i l l serve to minimize the amount of r a i n f a l l i n f i l -t r a t i o n which is a v a i l a b l e to migra t e through the waste andgenerate l ea cha t e over the long-term. T h i s de s ign w i l l entailo n l y minimum main t enance and require o n l y annual mowing to keeptrees f r o m growing on i t s s u r f a c e .
F i n a l l y , i n s t i t u t i o n a l c o n t r o l s w i l l b e i m p l e m e n t e d between t h emain pond and the Brazos River to prevent use of s h a l l o w groundwater down g r a d i e n t o f was t e sources.

6.1.2 A l t e r n a t i v e A - N o A c t i o n A l t e r n a t i v e
D e s c r i p t i o n
A l t e r n a t i v e A , N o A c t i o n , i s l i m i t e d t o maintenance o f t h e s i t ein its current c ond i t i on and ground water monitoring at the sitefor 30 years. No c a p i t a l i m p r o v e m e n t s are made at the site.
Overa11 C o n c e p t s
N o n e N o c a p i t a l improvement s madeat the s i te.

6 . 1 - 3 A l t e r n a t i v e B - S o i l M i x i n g
D e s c r i p t i o n
A l t e r n a t i v e B , S o i l M i x i n g , i n c l u d e s m i x i n g c lay-rich soil wi ththe s l u d g e to provide a mixture which is s t r u c t u r a l l y s tab l e andp r o d u c e s no f r e e l i q u i d , even when c o m p a c t e d . Prior to th i ss t e p , pond water is removed and either evaporated or treated asnecessary and d i s c h a r g e d . F i g u r e 6-3 pre s en t s a p r e l i m i n a r yconcept de s ign for wastewater treatment. s ludge is mixed withc lay-r i ch s o i l s f r o m the s i t e to create an o i l-water-so i lmatr ix , and p lac ed wi thin a l iner system in the main pond.
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The m i x i n g o f s o i l s wi th s l u d g e s and subsequent c ompac t i on pro-v ide s a s t r u c t u r a l l y s t a b l e base f or th e engineered cap. T h i sm i x i n g w i l l reduce the m o b i l i t y and t o x i c i t y of the waste con-s t i t u e n t s . M o b i l i t y o f c o n s t i t u e n t s w i t h i n t h e s l u d g e w i l l b ereduced by a c o m p l e x sys t em of p h y s i c a l and chemical react ionsbetween soil minera l s and m e t a l s and organic waste c o n s t i t u e n t s .
Overall C o n c e p t s
S o i l M i x i n g

L i n e r S y s t e m

Des ign Basi s
M i x i n g R a t i o ( e s t i m a t e d )
M i x e d M a t e r i a lM o i s t u r e C o n t e n tOil Cont en t
L i n e r S y s t e mDrainage Layer

F l e x i b l e MembraneLiner
Drainage Layer
F l e x i b l e MembraneLiner
Recompac t ed C l a y

C o n s t r u c t i o n Period

Blends the s l u d g e wi th c lay-rich soil to f o r m a compac t eds o i l -water-o i l mix ture .
C o n t r o l s p o t e n t i a l l e a c h a t em i g r a t i o n f r o m treated wastem a t e r i a l s , and a l l o w s moni-t o r i n g o f remedy e f f e c t i v e -ness.

6 : 1 ( s o i l : s l u d g e )

25%, dry we igh t basi s
6-9%

12 in. sand, s l o t t e d H O P Ep i p e
60 mil H O P E

12 in. sand, s l o t t e d HOPEp i p e
60 mil H O P E

<10"7 c m / s e c h y d r a u l i c con-d u c t i v i t y
2 years

The m i x i n g rat io of 6:1 ( s o i l : s l u d g e ) is based on an a n a l y s i s ofP r o c t o r mo i s tur e-den s i ty curves and the percent of oil andgrease in a s p h a l t . It should result in a material wi th s igni-f i c a n t s tructural s trength and low p e r m e a b i l i t y . Evapora t i onsystem s l u d g e , o i l y sur fa c e soil and a f f e c t e d s o i l s under thep o n d , all s u b s t a n t i a l l y soil and s l u d g e mixture s , are mixed at aratio of only 2:1. T h e s e mixing ratios are e s t imate s and wouldhave to be c o n f i r m e d through f u r t h e r t e s t ing .
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V o l u m e s o f W a s t e and W a s t e w a t e r
W a s t eI n i t i a l V o l u m eF i n a l V o l u m e a f t e rM i x i n g w i th S o i l
W a s t e w a t e r

D i s p o s i t i o nE v a p o r a t i o nTreatment and Discharge

44,000 cubic yard215,000 cubic yards

3 2 m i l l i o n g a l l o n s(160,000 cubic yard s)

10 m i l l i o n g a l l o n s22 m i l l i o n g a l l o n s
N o t e : More d e t a i l e d volume c a l c u l a t i o n s a r e i n A p p e n d i x F .

6.1.4 A l t e r n a t i v e C - S t a b i l i z a t i o n
D e s c r i p t i o n
A l t e r n a t i v e C , S t a b i l i z a t i o n , involves chemical s t a b i l i z a t i o n o fthe s l u d g e by m i x i n g s t a b i l i z a t i o n m a t e r i a l s wi th s l u d g e in themain pond and p l a c e m e n t w i t h i n a l in er system in the main p o n d .B a c k f i l l e d c l a y s are added over the s t a b i l i z e d mass pr i or toc a p p i n g the main pond. A l s o see A p p e n d i x D - s t a b i l i z a t i o n andS o l v e n t E x t r a c t i o n Repor t .
The term " S t a b i l i z a t i o n " as used in th i s report i n c l u d e s thetreatment proce s s o f s o l i d i f i c a t i o n , s t a b i l i z a t i o n and f i x a t i o n ,and g e n e r a l l y r e f e r s to waste treatment processes that make thewaste easier to h a n d l e , decrease the s u r f a c e area of the wastemass across which t r a n s f e r or l o s s of waste cons t i tuent s canoccur, and l i m i t the s o l u b i l i t y of the waste cons t i tuent s . S t a -b i l i z a t i o n in c lud e s a varie ty of p o z z o l a n i c and cementatiousproce s s e s that have been d e v e l o p e d to incorporate d i s s o lv ed con-s t i t u e n t s in wastes and s l u d g e s into a r ig id matrix . H e a v ym e t a l s react to f o r m immob i l e c o l l o i d a l h y d r o x i d e s and large or-ganic mo l e cu l e s become e f f e c t i v e l y i m m o b i l i z e d . S m a l l e r organicm o l e c u l e s are more d i f f i c u l t t o m a i n t a i n w i th in the s t a b i l i z e dmatr ix .
The concern that l i g h t organic s have the p o t e n t i a l to m o b i l i z eheavy organics which are o therwi s e p h y s i c a l l y t r a p p e d in thes t a b i l i z e d waste matr ix must be f u r t h e r evaluated . Such f u r t h e rt e s t i n g w i l l be p e r f o r m e d .
The s t a b i l i z a t i o n process w i l l b e de s igned f or long-termi n t e g r i t y . The p h y s i c a l and chemical reactions o f s t a b i l i z a t i o n
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could be reversed by d e s o r p t i o n , by b i o d e g r a d a t i o n , or by di s so-lu t i on of the waste matr i x , all caused by p e r c o l a t i n g moisture.H o w e v e r , wi th adequate maintenance, the engineered c l a y cap w i l lcontrol p e r c o l a t i n g moi s ture , and th e s t a b i l i z e d m a t e r i a l s w i l l ,by d e s i g n , have a pH which w i l l p r e c l u d e b i o l o g i c a l a c t i v i t y .
Overall Concents
S t a b i l i z a t i o n

Liner S y s t e m

Increas e s the s t r eng th of thewaste f o r h a n d l i n g , t r a f f i c -a b i l i t y and s truc tural sup-port. Limi t s the s o l u b i l i t yand m o b i l i t y of the wastecons t i tuent s .
C o n t r o l s p o t e n t i a l l eachatemigration f r o m treated wastem a t e r i a l s , and a l l o w s moni-t or ing o f remedy e f f e c t i v e -ness.

Design Basis
S t a b i l i z a t i o nVolume IncreasePond S l u d g eA f f e c t e d S o i l

U n c o n f i n e d Compre s s iv eS t r e n g t h
Liner S y s t e mDrainage Layer

F l e x i b l e MembraneLiner
Drainage Layer
F l e x i b l e MembraneLiner
Recompacted C l a y

Cons truc t ion Period

20%20%

15 psi minimum

12 in. sand, s l o t t e d HOPEp i p e
60 mil H O P E

12 in. sand, s l o t t e d HOPEp i p e
60 mil H O P E

<10"7 cm/sec hydraul i c con-duc t iv i ty
2 years

An u n c o n f i n e d compressive s t r ength of 15 psi a f t e r 24 hours isused as a de s ign criteria based on conversations with s t a b i l i -zation vendors. T h i s w i l l enable earth-moving equipment to move
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over the s t a b i l i z e d mass w i t h i n 24 hours of its hav ing beenp l a c e d and w i l l g r e a t l y e x p e d i t e t h e s t a b i l i z a t i o n o f t h e ponds l u d g e . An a d d i t i o n a l d e s i g n basis f or s t a b i l i z a t i o n w i l l b e aye t u n d e f i n e d l ea cha t e p e r f o r m a n c e cr i t er ia .
volumes of W a s t e and W a s t e w a t e r
W a s t ei n i t i a l V o l u m eV o l u m e A f t e r S t a b i l i z a t i o n
Wastewater

D i s p o s i t i o nE v a p o r a t i o nT r e a t m e n t and Discharge

44,000 cubic yards53,000 cubic yards
32 m i l l i o n g a l l o n s( 1 6 0 , 0 0 0 cubic y a r d s )

10 m i l l i o n g a l l o n s22 m i l l i o n g a l l o n s
N o t e : More d e t a i l e d volume ca l cu la t i on s are in A p p e n d i x F.

6.1.5 A l t e r n a t i v e D - Biotrea tment
D e s c r i p t i o n
A l t e r n a t i v e D, Bio tr ea tment , involves aqueous b i o l o g i c a l t r e a t -ment in tanks or impoundments. W h i l e tanks are used in the de-s ign o f th i s a l t e r n a t i v e , the s e l e c t i o n between tanks ou t s id e o fthe main pond and impoundment s w i th in the main pond would bemade during d e s ign . Long-term b i o t r ea tment , a proces s d e s i g n e dto d egrade PCBs in a d d i t i o n to other organics , is not f u l l ydemonstrated at this time and is not carried forward in th i seva lua t i on . Based on bench s ca l e t e s t s to d a t e , shor t- t erm bio-treatment could be used to e f f e c t i v e l y reduce the c o n c e n t r a t i o n sof v o l a t i l e and s e m i v o l a t i l e organic c on s t i t u en t s in the s l u d g eand produc e a residue which should be s u i t a b l e for s t a b i l i z a -t i on. Biotreatment is expec t ed to reduce the volume of thes l u d g e by up to 50%, m a i n l y due to d ewat er ing . F u r t h e r t e s t i n gw i l l be p e r f o rmed to evaluate both long-term and short-termb i o t r e a t m e n t . R e s u l t s o f th i s a d d i t i o n a l t e s t i n g w i l l b e incor-porat ed into t h e F i n a l F S . F o r purpo s e s o f d e s i g n , a 3 0 d a yresidence time is assumed to be more than adequate to remove them a j o r i t y o f the v o l a t i l e and m o b i l e s e m i v o l a t i l e c o m p o u n d s , andproduce a residue sui table for s t a b i l i z a t i o n .
In this a l t ernat ive , biotreatment and s t a b i l i z a t i o n are usedtoge ther to c o u p l e the demons trated a b i l i t y of the b i o t r ea tmen tproces s , v o l a t i l i z a t i o n and b i o d e g r a d a t i o n , to remove l i g h torganics and by s t a b i l i z a t i o n to i m m o b i l i z e heavy organics andheavy me ta l s .
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Revised 9 / 2 2 / 3 8

T h i s a l t e r n a t i v e begins wi th the t r a n s f e r o f pond s l u d g e andother o i l y mater ial s to treatment tanks ( F i g u r e 6 - 4 ) . Treatmenttanks are constructed outs ide the ma in p o n d . The tank sy s t emhas the c a p a b i l i t y of receiving s l u d g e in a 10% s l u d g e concen-t r a t i o n ( a p p r o x i m a t e l y 5% dry s o l i d s c onc en t ra t i on) wi th pondwater, a era t ing the mix ture , c l e a n i n g the o f f - g a s s e s , and col-l e c t ing the s o l i d s . Free l iquid wi l l be drained f r o m theb io treatment s o l i d s on s l u d g e drying beds. Pond s l u d g e andf l o a t i n g oil and emulsion are pumped to the treatment tanks inbatches for b i o l o g i c a l treatment. T r e a t m e n t res idues ares t a b i l i z e d pr ior to being p l a c e d in the main pond . S t a b i l i z e dmaterial containing greater than 50 ppm PCB's w i l l be p l a c e dwi th in a l in er system. A f f e c t e d s o i l s under the pond undergob i o l o g i c a l treatment in th i s a l t e r n a t i v e i f above the 25 ppm PCBact ion l e v e l .
O f f - g a s e s f r o m b i o l og i ca l treatment may have s i g n i f i c a n t con-cen tra t i on s of l i g h t organics and w i l l be treated to control airp o l l u t i o n . The d e s i g n used herein i n c l u d e s a f u m e inc inera torfor this p u r p o s e , but f l a r e s , carbon ad s orp t i on and other meanswould be evaluated in d e s i g n phase .

C o n c e p t s
Biotreatment

S t a b i l i z a t i o n o f ResidualS o l i d s

Liner S y s t e m

Use of suspended growth com-p l e t e l y mixed aerobic react-ors to promote b i o l o g i c a ld e g r a d a t i o n o f s l u d g e organicc on s t i t u en t s .
L i m i t s the m o b i l i t y o f anyc o n s t i t u e n t s remaining a f t e rtreatment.
Contro l s po t en t ia l leachatemigrat ion f r o m treated wastem a t e r i a l s , and a l l o w s moni-toring o f remedy e f f e c t i v e -ness.

D e s i g n Basis
T r e a t m e n t T a n k sNumberV o l u m eFreeboardDiameterS i d e W a t e r D e p t h

740,800 gal ea2 f t
82 ft
18 ft
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A e r a t o r sNumberS i z eS o l i d s M i x i n g
Trea tmen t BatchesT i m e Period per BatchNumber of Batches
A i r P o l l u t i o n C o n t r o lT y p eA i r F l o w
Biotrea tment V o l u m e DecreasePond S l u d g e , Emul s ionA f f e c t e d S o i l s
S t a b i l i z a t i o n V o l u m e Incr ea s e
L i n e r S y s t e mDrainage Layer

F l e x i b l e MembraneLiner
Drainage Layer
F l e x i b l e MembraneLiner
Recompac t ed C l a y

C o n s t r u c t i o n Period
V o l u m e s o f W a s t e and

Revised 9 / 2 2 / 8 3

2 5 h p ( 1 H P / 1 0 0 0 c f )G r i n d e r P u m p

30 day s + 6 day s turnaround30 (1 batch = 4 tank s)

F u m e I n c i n e r a t o r800 c fm

35%
25%
20%

12 in. sand, s l o t t e d HDPEp i p e
60 mil HDPE

12 in. sand, s l o t t e d HDPEp i p e
60 mil H D P E

CO
CM
O

o

< 1 0 ' 7 c m / s e cd u c t i v i t y h y d r a u l i c con-

3 years
W a s t e w a t e r

W a s t e and W a s t e w a t e r V o l u m e s
W a s t eI n i t i a l VolumeF i n a l V o l u m e A f t e r Biotreat-ment and S t a b i l i z a t i o n
W a s t e w a t e r

44,000 cubic yards
36 ,000 cubic yards
44 m i l l i o n g a l l o n s( 2 2 0 , 0 0 0 cubic y a r d s )
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D i s p o s i t i o nE v a p o r a t i o nT r e a t m e n t and D i s c h a r g e 2 5 m i l l i o n g a l l o n s19 m i l l i o n g a l l o n s
N o t e : More d e t a i l e d volume c a l c u l a t i o n s a r e i n A p p e n d i x F .

6.1.6 A l t e r n a t i v e E - S o l v e n t E x t r a c t i o n
D e s c r i p t i o n
A l t e r n a t i v e E , S o l v e n t E x t r a c t i o n , involves p h y s i c a l / c h e m i c a ls e p a r a t i o n o f s l u d g e and other o i l y mater ia l into o i l , water,and s o l i d s and subsequent treatment of each of the ex tractedpha s e s . S l u d g e i s t r a n s f e r r e d to an e x t r a c t i o n p l a n t l o ca t edi m m e d i a t e l y ou t s ide the main pond ( F i g u r e 6-5) f or s eparation.The oi l f r a c t i o n i s burned in an on-si te l i q u i d s i n j e c t i o ninc inera tor . The water f r a c t i o n i s t r ea t ed and d i s c h a r g e d . Thes o l i d s f r a c t i o n is s t a b i l i z e d and d i s p o s e d of in the main pond.
N o t e that s o lven t e x t r a c t i o n i s an innovative t e c h n o l o g y thathas been u t i l i z e d at on ly one C E R C L A site to da t e . A l t h o u g hso lvent e x t r a c t i o n is a named t e c h n o l o g y , it is in tended to be ageneric term for the s e p a r a t i o n o f o i l , water and s o l i d s intos e p a r a t e f r a c t i o n s f o r subsequent t r ea tment .
The so lvent e x t r a c t i o n system i s constructed wi th in f l o o d pro-t e c t i o n d ik e s o u t s i d e the main pond a l o n g wi th a l i q u i d s i n j e c -t ion inc inera tor . The s o lven t e x t ra c t i on system w i l l have tohave the c a p a b i l i t y of receiving a heterogeneous waste streamc o n t a i n i n g d e b r i s , and p r o d u c i n g : 1) clean d ebr i s , 2) o i l f r e eo f s o l i d s a n d water, 3 ) water s u i t a b l e f o r d i s charge a f t e rtreatment ( w i t h pre treatment to lower pH and to reduce oil andg r e a s e ) wi th s tormwater r u n o f f a n d 4 ) d r y s o l i d s .
S l u d g e is i s o l a t e d at one end of the main pond . Sound drums areset a s id e dur ing s l u d g e i s o l a t i o n and are ana lyzed wi th drumcon t en t s d i s c h a r g e d into the s l u d g e or p l a c e d in c o m p a t i b l e h ighs t r e n g t h waste tanks. S l u d g e i s p u m p e d and hau l ed to the sol-vent e x t r a c t i o n f a c i l i t y in batches f or t r ea tment . C l e a n debri sis crushed and p l a c e d in the main p o n d . Oil is p l a c e d in aheated tank then burned in the l i q u i d s i n j e c t i o n incinerator.The inc inerator i s p r o v i d e d w i th a d i a b a t i c quench for c o o l i n gand a caustic scrubber for a d s o r p t i o n of acid gasses b e f o r e thef l u e gas i s d i s c h a r g e d to the a tmo spher e . W a t e r i s d i s chargeda f t e r f i l t r a t i o n and carbon a d s o r p t i o n . Dry s o l i d s are s tabi-l i z e d and p la c ed in the main pond. Ash f r o m incineration isl a n d f i l l e d o f f - s i t e .
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O v e r a l l C o n c e p t s
S o l v e n t Ex t ra c t i on

I n c i n e r a t i o n

D e s i g n Basis
S o l v e n t E x t r a c t i o n F a c i l i t i e sS o l v e n t

S e p a r a t i o nE q u a l i z a t i o nW a s t e w a t e r P r e t r e a t m e n t
C a p a c i t yU t i l i z a t i o n

H e a t e d s t o rageN o . T a n k sS i z eR e c i r c u l a t i o n P u m p sB o i l e rH e a t Exchanger sF u e lS t a n d b y F u e l
Incinera torN u m b e rT y p eH e a t ReleaseD i m e n s i o n sF e e dA i r P o l l u t i o n C o n t r o lA d i a b a t i c Quench T o w e rC a u s t i c S c r u b b e rA u x i l i a r y F u e lS t a n d b y F u e lU t i l i z a t i o n
Cons truc t ion Period

Produces clean debr i s , oiland water , dry s o l i d s f r o m aheterogeneous waste stream.
Destroys most 1iquid organicwaste and waste c on s t i tu en t s ,but not metals .

A l i p h a t i c Amine
C e n t r i f u g eDay tanksN e u t r a l i z a t i o n , o i l separa-t ion130 t o n / s t r e a m day60% on-l ine

5000 gal2 at 3 HP ea300 l b / h r low pres sure steam2 at 131,000 B T U / h r eaN a t u r a l G a sOil

L i q u i d s I n j e c t i o n30 m i l l i o n B T U / h r6 . 6 f t I D b y 5 0 f t l e n g t h2 5 0 g a l / h r
15 ft packed tower25 f t packed towerN a t u r a l G a sOil85% On-Line
4 years

O

O
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A 60% u t i l i z a t i o n f a c t o r i s used for so lvent e x t ra c t i on becausei t i s s t i l l d e v e l o p m e n t a l in nature. The l i q u i d s i n j e c t i o ninc inerator is needed to operate at 85% u t i l i z a t i o n when thes o lv en t e x t r a c t i o n sy s t em i s f u l l y o p e r a t i o n a l , bu t th e combinedsy s t ems w i l l be o n l y 60% o p e r a t i o n a l .
vo lume s o f W a s t e a n d W a s t e w a t e r

W a s t e and W a s t e w a t e r V o l u m e s
wasteI n i t i a l V o l u m eF i n a l V o l u m e o fR e s i d u a l S o l i d sA f t e r S t a b i l i z a t i o n
W a s t e w a t e r

D i s p o s i t i o nE v a p o r a t i o nT r e a t m e n t and Dis charge

44,000 cubic yards

22,000 cubic yards
7 2 m i l l i o n g a l l o n s( 3 6 0 , 0 0 0 cubic y a r d s )

10 m i l l i o n g a l l o n s6 2 m i l l i o n g a l l o n s

too

N o t e : More d e t a i l e d vo lume c a l c u l a t i o n s a r e i n A p p e n d i x F .

6.1.7 A l t e r n a t i v e F - I n c i n e r a t i o n
D e s c r i p t i o n
A l t e r n a t i v e F , I n c i n e r a t i o n , b eg in s wi th on-site cons truc t ion o fa ro tary k i l n inc inera tor (or another inc inerator with goods o l i d s h a n d l i n g c a p a b i l i t y ) which ha s waste h a n d l i n g and b l end-ing f a c i l i t i e s , a sh h a n d l i n g f a c i l i t i e s and air p o l l u t i o n con-trol f a c i l i t i e s ( F i g u r e 6 - 6 ) . W a s t e h a n d l i n g f a c i l i t i e st y p i c a l l y in c lud e a d r e d g e , b l e n d i n g tanks , a drum shredder , awood c h i p p e r , a s o l i d s s t orage p i l e , a s o l i d s f e e d h o p p e r , highs t r e n g t h waste tanks , and a s so c ia t ed p u m p s and p i p i n g . See a l soA p p e n d i x E - Review of I n c i n e r a t i o n T e c h n o l o g i e s and P r e l i m i n a r yBases o f D e s i g n .
S l u d g e is i s o l a t e d at one end of the main p o n d . Sound drums areset a s id e d u r i n g s l u d g e i s o l a t i o n and are analyzed with drumcon t en t s d i s charged into the s l udge or p laced in compat ib l e highs t r e n g t h waste tanks . S h r e d d e d drums, lumber, concrete, p i p eand other debri s are hand l ed wi th the soil wastes.

6-2
E778



IIIIIIIIIIIIIIIIIai

T h e s l u d g e i s b l e n d e d a n d s u p p l e m e n t e d w i th drum c o n t e n t s ,s h r e d d e d drum carcasses and s h r e d d e d d ebr i s to p r o v i d e a rela-t i v e l y c o n s i s t e n t f e e d t o t h e inc inerator . Ash f r o m th e incin-erator i s hauled o f f - s i t e f or d i s p o s a l . The main pond w i l l b ef i l l e d w i t h c o m p a c t e d soil b e f o r e c a p p i n g .
O v e r a l l c o n c e p t s
I n c i n e r a t i o n

S l u d g e I s o l a t i o n

M a t e r i a l s H a n d l i n g

D e s i g n Bas i s
M a t e r i a l s H a n d l i n g F a c i l i t i e s

B l e n d i n g T a n k sNumberT y p eV o l u m e
S o l i d s S t o c k p i l e sN u m b e rV o l u m eT y p e
H i g h S t r e n g t h W a s t e T a n k sN u m b e rT y p eV o l u m e
Liquid s H a n d l i n g Equipment

S o l i d s H a n d l i n g Equipment

Destroys most organic wasteand waste c o n s t i t u e n t s , butnot metal s .
B l e n d s pond s l u d g e . A l l o w sdrummed waste c o n s o l i d a t i o nb e f o r e inc inera t i on .
A t t e m p t s t o achieve u n i f o r mf e e d o f: s l u d g e and s o l i d s toinc inerator . A t t e m p t s t oh a n d l e wide var i e ty o f mater-ia l s to be incinerated.

o

C o v e r e d , M i x e d12,000 g a l l o n s ( 6 0 y d 3 )

150 yd3

Uncovered, above ground claypad

C o v e r e d , M i x e d5000 g a l l o n s each
Dredge in Main PondP o s i t i v e D i s p l a c e m e n t P u m p i n g
s h r e d d e rW h e e l e d LoaderH o p p e r - C o n v e y o r
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I n c i n e r a t o rN u m b e rT y p eS i z eScrubberF u e lS t a n d b y F u e lF e e d Des ign C a p a c i t yF e e d M a x i m u m C a p a c i t yU t i l i z a t i o n
Cons t ru c t i on Period

Rotary K i l n7 f t I DI o n i z i n g W e t ScrubberN a t u r a l G a sOil4820 l b / h r ( 5 8 t o n s / d a y )6030 l b / h r ( 7 2 t o n s / d a y )75% On-Line
5 years

I n c i n e r a t i o n a l t e rna t iv e s must meet th e f o l l o w i n g p e r f o r m a n c eg o a l s :
A. T h o s e p r o v i d e d by RCRA and 40 CFR 2 6 4 . 3 4 3 , and
B. TSCA r e g u l a t i o n s for PCBs and 40 CFR 761.70

The above d e s ign cri teria for m a t e r i a l s h a n d l i n g f a c i l i t i e s arebased on p r o f e s s i o n ? ! j u d g m e n t and a k n o w l e d g e of the extremev a r i a b i l i t y of the waste p h y s i c a l and chemical charac t er i s t i c s .
T o t h e degree p o s s i b l e , s u f f i c i e n t f a c i l i t i e s have been inc ludedto r e f l e c t as a c cura t e ly as p o s s i b l e the considerable cost oft h e d i f f i c u l t m a t e r i a l s h a n d l i n g needed t o s u p p o r t inc inerat ion.
V o l u m e o f waste a n d W a s t e w a t e r V o l u m e s
W a s t eI n i t i a l V o l u m eF i n a l V o l u m e A f t e rI n c i n e r a t i o n
W a s t e w a t e r

D i s p o s i t i o nEvaporat ionT r e a t m e n t and Discharge

44,000 cubic yard s
12,000 cubic yards ash.

8 2 m i l l i o n g a l l o n s( 4 0 0 , 0 0 0 cubic y a r d s )

10 m i l l i o n g a l l o n s72 m i l l i o n g a l l o n s
N o t e : More d e t a i l e d volume c a l c u l a t i o n s a r e i n A p p e n d i x F .
It is assumed that scrubber water w i l l require some pretreatmer.tb e f o r e it can be t r ea t ed with other was t ewater s generated at thesite.

in
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6 . 2 C o m p a r a t i v e E v a l u a t i o n . o f A l t e r n a t i v e s
6.2.1 C o m p a r a t i v e . . E v a l u a t i o n C r i t e r i a

H a v i n g d e f i n e d in more d e t a i l the s i x surviving a l t e r n a t i v e s ,t h i s s e c t i on of the FS s u b j e c t s each a l t e r n a t i v e to ac o m p a r a t i v e e v a l u a t i o n . T h i s c o m p a r a t i v e eva lua t i on i sconduc t ed on the basis of nine f a c t o r s or criterion. T h e s ec r i t e r ia i n c l u d e : ( 1 ) C o n s i s t e n c y wi th A R A R s ; ( 2 ) Reduct ion i nm o b i l i t y , t o x i c i t y o r volume; ( 3 ) Shor t term e f f e c t i v e n e s s ; ( 4 )Long term e f f e c t i v e n e s s a n d permanence: ( 5 ) I m p l e m e n t a b i l i t y ;( 6 ) C o s t ; ( 7 ) C o m m u n i t y a c c e p t a n c e ; ( 8 ) S t a t e a c c ep tanc e ; a n d(9) overa l l p r o t e c t i o n o f human h e a l t h and th e environment.
T h e c o n s i d e r a t i o n s re l evant t o t h e c o m p a r a t i v e e v a l u a t i o n f o reach of these nine c r i t e r i o n are o u t l i n e d b e l o w , f o l l o w e d by thed e t a i l e d e v a l u a t i o n o f th e r e l a t i v e s t r e n g t h s and weaknesses o fthe various a l t e rna t iv e s on the basis of these considerations.

1. C o n s i s t e n c y w i t h A R A R s
I n d e t e r m i n i n g a p p r o p r i a t e r emed ia l a c t i on s a tS u p e r f u n d s i t e s , cons idera t ion is given to therequirement s o f o ther F e d e r a l and S t a t e environmentall a w s , in a d d i t i o n to C E R C L A as amended by SARA.Primary cons idera t ion is given to a t ta in ing a p p l i c a b l eor re levant and a p p r o p r i a t e F e d e r a l and S t a t e p u b l i ch e a l t h and env ironmenta l laws and r e g u l a t i o n s ands t a n d a r d s . N o t a l l F e d e r a l a n d S t a t e environmentallaws and r e g u l a t i o n s are a p p l i c a b l e to each S u p e r f u n dresponse action. S e c t i o n 3 describes those ARARss p e c i f i c t o t h e S h e r i d a n s i t e . S e c t i o n 6 .2 .3e v a l u a t e s the degree to which the s e l e c t ed a l t e r n a t e sc o m p l y with these A R A R s .

2 . R e d u c t i o n in T o x i c i t y . M o b i l i t y or V o l u m e
T h e degree t o which a l t e r n a t i v e s e m p l o y treatment thatreduces t o x i c i t y , m o b i l i t y or volume is assessed.Relevant f a c t o r s t o t h i s c o n s i d e r a t i o n i n c l u d e :
o The t r ea tment proce s s e s which the p r o p o s e d solu-t ions e m p l o y and m a t e r i a l s they t r e a t ;
o the amount of c on tamina t ed m a t e r i a l s that w i l l bed e s t r o y e d or t r e a t e d ;
o the degree of e x p e c t e d reduc t ion in t o x i c i t y ,m o b i l i t y or v o l u m e ;

to
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o the d e g r e e to which the t r ea tment is irreversi-ble; and
o the r e s i d u a l s that w i l l remain f o l l o w i n g treat-men t , c o n s i d e r i n g t h e p e r s i s t e n c e , t o x i c i t y ,m o b i l i t y , and p r o p e n s i t y for bio-accumulation o fsuch hazardou s subs tances and th e i r c on s t i tu en t s .
Shor t- t e rm E f f e c t i v e n e s s
The shor t- t erm e f f e c t i v e n e s s o f an a l t e r n a t i v e i sassessed i n c l u d i n g a cons iderat ion of the f o l l o w i n g :
o M a g n i t u d e o f r educ t i on o f e x i s t i n g r i s k s ; and
o shor t - t e rm risks that migh t be po s ed to the com-m u n i t y , workers, or the environment d u r i n g thei m p l e m e n t a t i o n o f an a l t e r n a t i v e i n c l u d i n g poten-t i a l t h r e a t s to human h e a l t h or the environmenta s s o c i a t e d w i t h e x c a v a t i o n , t r a n s p o r t a t i o n , orr e d i s p o s a l or c o n t a i n m e n t ,
Long- t e rm E f f e c t i v e n e s s and Permanence
Each a l t e r n a t i v e i s assessed f or th e l ong- t erm e f f e c -t iveness and permanence it a f f o r d s along with thedegree of c e r t a i n t y that .he remedy w i l l prove suc-c e s s f u l . F a c t o r s c ons idered i n c l u d e :
o M a g n i t u d e of r e s i dua l risks in terms of amountsand c o n c e n t r a t i o n s o f wastes remaining f o l l o w i n gi m p l e m e n t a t i o n of a remedial ac t ion, consideringthe p e r s i s t e n c e , t o x i c i t y , m o b i l i t y and p r o p e n -s i t y for b i o -a c cumula t i on o f such hazardous sub-stances and their c on s t i tu en t s ;
o t y p e and d egr e e of l ong- t e rm management required,i n c l u d i n g m o n i t o r i n g and o p e r a t i o n and mainte-nance;
o p o t e n t i a l for e xpo sur e of human and environmentalre c ep tor s to remaining waste c on s ider ing thep o t e n t i a l threat to human h e a l t h and the envi-ronment as soc iated with excavation, t ranspor ta-t i o n , r e d i s p o s a l , or containment;
o l ong- t erm r e l i a b i l i t y of the engineering andi n s t i t u t i o n a l c o n t r o l s , i n c l u d i n g uncertaint ie sassociated with the land d i spo sa l of untreatedwastes and r e s i d u a l s ; and

O
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o p o t e n t i a l need for r e p l a c e m e n t o f the remedy.
I m p l e m e n t a b i l i t y
T h e ease o r d i f f i c u l t y o f i m p l e m e n t i n g t h e a l t e rna-t i v e s i s assessed by c o n s i d e r i n g the f o l l o w i n gf a c t o r s :
o Degree o f d i f f i c u l t y a s so c ia t ed w i th c on s t ruc t ingt h e s o l u t i o n ;
o

o

o

o

e x p e c t e d o p e r a t i o n a l r e l i a b i l i t y o f t h e treatmentt e c h n o l o g y ;
need to c o o r d i n a t e w i t h and ob ta in necessarya p p r o v a l s and p e r m i t s (or meet the intent of anypermit in the case of S u p e r f u n d a c t i o n s ) ;
a v a i l a b i l i t y o fs p e c i a l i s t s ; and nec e s sary e q u i p m e n t and

a v a i l a b l e c a p a c i t y and l o c a t i o n of neededt r e a t m e n t , s t o rage and d i s p o s a l services.
C o s t s
T h e t y p e s o f costs assessed in c lud e t h e f o l l o w i n g :
o C a p i t a l c o s t s ;
o operat ion and maintenance costs;
o net present va lue of c a p i t a l and o p e r a t i o n andmaintenance co s t; and
o p o t e n t i a l f u t u r e r emed ia l ac t ion costs.
C o m m u n i t y A c c e p t a n c e
T h i s assessment evaluates:
o C o m p o n e n t s of r emed ia l a l t e rna t iv e s that thecommunity s u p p o r t s ;
o f e a t u r e s of the a l t e r n a t i v e s about which thecommunity has r e s ervat ions; and
o e l e m e n t s of the a l t e r n a t i v e s which the communitys t r ong ly o p p o s e s .
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8 . S t a t e A c c e p t a n c e
T h i s e va lua t i on i n c l u d e s a n assessment o f :
o C o m p o n e n t s of remedial a l t e r n a t i v e s that theS t a t e s u p p o r t s ;
o f e a t u r e s of the a l t e r n a t i v e s about which theS t a t e has re s ervat ions; and
o e l ements of the a l t e rna t iv e s which the S t a t es t r o n g l y o p p o s e s .

9. Overall P r o t e c t i o n of H u m a n H e a l t h and the Environment
F o l l o w i n g t h e a n a l y s i s o f t h e r emedia l o p t i o n s a g a i n s tind iv idua l eva lua t i on cr i t e r ia , the a l t e r n a t i v e s areassessed f r o m th e s t a n d p o i n t o f whether they p r o v i d eadequate p r o t e c t i o n of human h e a l t h and theenvironment.
SARA dir e c t s EPA to give p r e f e r e n c e to s o l u t i o n s thatu t i l i z e treatment to remove c o n t a m i n a n t s f r o m theenvironment. O f f - s i t e t ran spor t a n d d i s p o s a l w i t h o u ttreatment i s the leas t p r e f e r r e d o p t i o n wherep r a c t i c a b l e treatment t e c h n o l o g i e s are a v a i l a b l e .

6 . 2 . 2 E v a l u a t i o n S u m m a r y
The f o l l o w i n g values were a s s igned to compare remedial s e l e c t i o ncr i t e r ia:

"+" A l t e r n a t i v e shou ld exceed a cr i t er ion in c o m p a r i s o n toother a l t e r n a t i v e s .
"." A l t e r n a t i v e should meet the s e l e c t i o n cr i t er ion.
"-" A l t e r n a t i v e w i l l not meet a c r i t e r i on , or w i l l notmeet a cr i t er ion as we l l as other a l t e r n a t i v e s .

The r a t i o n a l e for the ra t ings a s s igned each a l t e r n a t i v e i s pre-sented in the f o l l o w i n g subsec t ions .
6.2.3 C o m p l i a n c e wi th A R A R s

W i t h t h e e x c e p t i o n o f t h e N o A c t i o n a l t e r n a t i v e , a l l a l t e rna-tives were rated "." because they are de s igned to c o m p l y w i thARARs d e f i n e d in S e c t i o n 3. The No A c t i o n remedy was rated "-"
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because it does not meet the closure ARARs and does not e f f e c -t i v e l y a d d r e s s t h e risk-based remedial o b j e c t i v e .
6 - 2 • 4 R e d u c t i o n o f T o x i c i t v . M o b i l i t y o r V o l u m e

The No A c t i o n a l t ernat ive is ranked "-" because it does no th ingto reduce t o x i c i t y , m o b i l i t y or volume. The ac t i on a l t e r n a t i v e sd i f f e r p r i n c i p a l l y with regard t o t h e r educ t i on in p o t e n t i a lt o x i c i t y , m o b i l i t y or volume of their treatment r e s idual s . TheS o i l M i x i n g a l t e r n a t i v e i s ranked "-" because the r e s i d u a l s f r o ms l u d g e interaction with the soil matrix ( i n o r g a n i c c o m p l e x a t i o n ,orgar. c c o m p l e x a t i o n , acid-based r eac t i on s , o x i d a t i o n - r e d u c t i o n ,p r e c i p i t a t i o n , ion exchange and a d s o r p t i o n are the p h y s i c a l /chemical actions i n v o l v e d ) do not achieve at> large a reduc t ionin p o t e n t i a l t o x i c i t y and m o b i l i t y as the other a l t e r n a t i v e s ,and because the volume increase i s s u b s t a n t i a l l y l a r g e r . TheS t a b i l i z a t i o n a l t ernat ive is ranked "." because the p h y s i c a l /chemical treatment proce s s involved more e f f e c t i v e l y c o n t r o l sthe p o t e n t i a l residual t o x i c i t y and m o b i l i t y o f the r e s i d u a l s ,and because the vo lume of the r e s i d u a l s i s s m a l l e r than so i lm i x i n g .
The b i o t r e a t m e n t a l t e r n a t i v e i s ranked "+/•" because i t f u r t h e rdecreases waste t o x i c i t y by d e g r a d i n g or removing v o l a t i l e ands emi-vo la t i l e waste const i tuents . A l s o , while b io trea tmentr e s u l t s in a r educ t ion in waste v o l u m e , the r e d u c t i o n is not asgreat as for solvent ex trac t ion and inc inera t i on which are bothranked "+".
I n c i n e r a t i o n and solvent ex tract ion receive a "+" rat ing sincethey are the only a l t e r n a t i v e s which s i g n i f i c a n t l y reduce wastevolume as w e l l a s e s s e n t i a l l y d e s t r o y al l o rgan i c c h e m i c a l s o fconcern at the site. However, incineration concentrates into anash most of the m e t a l s f o u n d in the s l u d g e .
W i t h t h e e x c ep t i on o f t h e No A c t i o n a l t e r n a t i v e , t h e t r ea tmentp r o v i d e d for the wastes i s not r e a d i l y r ever s i b l e . T h i s i s truefor S o l v e n t Extraction and I n c i n e r a t i o n a l t e rna t iv e s wi threspect to organic c o n s t i t u e n t s which are d e s t r o y e d . H o w e v e r ,for in c inera t i on , m e t a l s would remain in the ash and may even bein a more s o lub l e f o r m . For Solven t Ex t ra c t i on , me ta l s would beconcentrated in the s o l i d phase. Both the S t a b i l i z a t i o n andBiotreatment a l t e rna t iv e s involve s t a b i l i z a t i o n reac t ions whichcould be reversed by d e s orp t i on , b i od egrada t i on or d i s s o l u t i o nof th e waste matr ix . R a i n f a l l i n f i l t r a t i o n and p e r c o l a t i o n arenecessary for these reversal processes , however, and are mini-mized by the engineered cap. T r e a t m e n t by mix ing wi th c lay-r i chsoil in the S o i l M i x i n g a l t e r n a t i v e is more e a s i l y reversed, butis also minimized by the engineered cap.
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6 - 2 . 5 S h o r t ^ T e r m E f f e c t i v e n e s s
W i t h th e e x c e p t i o n o f th e No A c t i o n a l t e r n a t i v e , which i s ranked"-", al l a l t e r n a t i v e s e f f e c t i v e l y reduce the magni tude o f exi s t-ing risks and achieve f u l l p r o t e c t i o n in two to f i v e years.T h e s e risks are d e f i n e d in Sec t i on 2 and the a l t e rnat ive s aredes igned to s p e c i f i c a l l y addre s s those risks. The t ime to com-p l e t e remediation is i d e n t i f i e d in Sec t i on 6.1. The S u l v e n tExtrac t ion and I n c i n e r a t i o n a l t e r n a t i v e s would l i k e l y re su l t inincreased constituent l oad ing to the atmosphere during implemen-ta t i on as compared to other a l t e r n a t i v e s .
A l s o , the a l t e r n a t i v e s d i f f e r w i th regard to ri sks to the com-munity, workers, or the environment during i m p l e m e n t a t i o n . Allaction a l t e rna t iv e s involve the risks a t t endant to c on s t ru c t i oninvo lv ing heavy earth work, i n c l u d i n g risks to workers and com-munity and environmental impac t s due to dust and noise. F u r t h e r ,al l action al t ernat ive s w i l l re lease v o l a t i l e organic s to somedegree as the pond s l u d g e is: treated in p l a c e or is removed fortreatment.
The S o i l M i x i n g and S t a b i l i z a t i o n a l t e r n a t i v e s are ranked "+"because these risks are r e la t i v e ly minor and occur over a short-er time p e r i o d . Biotreatment and S o l v e n t E x t r a c t i o n invo lveaddi t ional h a n d l i n g with process equipment, and are thus ranked".". The incinerat ion a l t e r n a t i v e is ranked "-" because of 1)increased materials hand l ing requirements, 2) unit processesinvo lv ing high t empera ture combust ion, rotary machinery and per-iodic vessel entry, and 3) longer period of operat ion.

6.2.6 Long-*Eerm E f f e c t i v e n e s s and Permanence
Except for the No A c t i o n a l t e r n a t i v e , which is ranked "-", theonly d i f f e r e n c e among the a l t e r n a t i v e s r e l a t e s t o the l o n g - t e r mrisks f r o m l e a c h i n g of waste c o n s t i t u e n t s and e x p o s u r e to re s id-ual waste. Tha S o i l M i x i n g a l t e r n a t i v e is ranked "-" becausewaste c o n s t i t u e n t s are l e s s e f f e c t i v e l y i m m o b i l i z e d than inother a l t e rna t iv e s and this a l t ernat ive r e s u l t s in a l a r g e rres idual volume r e la t ive t o other a l t e r n a t i v e s . The S t a b i l i z a -tion al ternative is ranked ",/-" because the degree of m o b i l i t yreduct ion for th* S t a b i l i z a t i o n a l t e r n a t i v e i s p r o b a b l y gr ea t erthan for S o i l M i x i n g . More frequent monitoring of ground waterand stormwater d i s charge is nesded tor these a l t e r n a t i v e s be-cause of constituent m o b i l i t y concerns, al though in s t i t u t i ona lcontrol s w i l l insure that no water s u p p l y w e l l s are screened inthe upper w a t s j f bearing zone, downgradient of the site.
The B i o t r e a t m a f t t a l t ernat ive is ranked "•*•" (even though it isnot as e f f e c t i v e as solvent Ex trac t i on and I n c i n e r a t i o n ) ,because this ^vocess would degrade or remove the more mob i l e
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compounds contained wi th in the waste m a t r i x , that is, the vo la-t i l e s and s e m i - v o l a t i l e s . C e r t a i n compounds , such as P C B s ,would be more d i f f i c u l t to degrade. Even if not d e g r a d e d , how-ever, the p o t e n t i a l for m o b i l i t y of these compounds wouM bereduced through e l iminat ion of the more mobile cons t i tuent s inthe waste matrix. T h i s result enhances the long-term e f f e c -tiveness of s t a b i l i z a t i o n of the b i o l og i ca l residue since themore mobile cons t i tuent s , which are more d i f f i c u l t to s t a b i l i z e ,would be removed f r o m the matrix prior to s t a b i l i z a t i o n of thebiological residue.
I n c i n e r a t i o n and S o l v e n t Ex t ra c t i on are ranked "+" and are theonly a l t ernat ive s which de s t roy e s s e n t i a l l y all of the organicchemical s and result in the leas t res idual volume. H o w e v e r ,incineration concentrates most of the metals into the ash.

6.2.7 I m p l e m e n t a b i l i t v
The No A c t i o n a l t e r n a t i v e would be the easiest to i m p l e m e n t andis rated "+". Among the remaining a l t e rna t iv e s , the S o i l M i x i n gand S t a b i l i z a t i o n a l t e r n a t i v e s are r e a d i l y i m p l e m e n t a b l e . T h e yare ranked H+" because they have been f r e q u e n t l y used to c l o s eimpoundments , they are mechanical ly s imp l e and r ead i ly a d a p t a b l eto f i e l d c o n d i t i o n s , and they do not require sp e c ia l equipmentor o f f - s i t e f a c i l i t i e s . The Biotreatment a l t e rna t iv e i s ranked"." because it w i l l p r o b a b l y require the construct ion of spe-c i a l i z e d treatment tanks to accommodate the sp e c ia l m i x i n g ands ludge handl ing needs o f that al ternative. S t i l l , Biotreatmentis a demonstrated t e c h n o l o g y , is a d a p t a b l e to unexpec t ed wastecharacteri s t i c s and does not require operators with a high levelof training. By contrast , the S o l v e n t Ex trac t i on and I n c i n e r a -tion a l t e r n a t i v e s are ranked "-" because these t e c h n o l o g i e s aremechanically complex, require h i g h l y sp e c ia l i z ed equipment andopera tor s , and may require an approved o f f - s i t e d i s p o s a l f a c i l -i t y f o r ash. I n a d d i t i o n , S o l v e n t E x t r a c t i o n m a y b e d i f f i c u l tto adapt in the f i e l d .
Demonstrated e f f e c t i v e n e s s is not an i d e n t i f i e d f a c t o r of thecriterion of i m p i e r o e n t a b i l i t y , but is a cri t ical c o n s i d e r a t i o nat this site. The S o i l M i x i n g t e c h n o l o g y has been i m p l e m e n t e df u l l - s c a l e on the closure of impoundments. Some bench s tudie shave a l r e a d y been conducted to determine e f f e c t i v e n e s s ofS t a b i l i z a t i o n , iiotreatment and S o l v e n t Extrac t ion for the s i t e .
A d d i t i o n a l s t a b i l i z a t i o n and b i o l o g i c a l treatment s tud i e s areon-going. Solvent Extraction has only been tested at one sitewhich t o t a l e d §niy 4,000 cubic yard s , but solvent ex t rac t i onprocesses are W i d e l y used in m a n u f a c t u r i n g indus tr i e s . Thef a c i l i t y that V t o u l d be needed for solvent extract ion at t h i s
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s i t e would require s p e c i a l m a t e r i a l s h a n d l i n g c a p a b i l i t i e s inorder to a d d r e s s the heterogeneous nature of t h i s waste. S u c h asystem has not been f i e l d t e s t ed to da t e . I n c i n e r a t i o n isw i d e l y used f or th e d e s t ru c t i on o f s o l i d was t e , b i t a c h i e v i n g99.9999% des truct ion of PCBs may be more d i f f i c u l t because thewaste is heterogeneous ( w i t h a p h y s i c a l t exture that i n c l u d e sl i q u i d s , t i r e s , s o i l s , construction debr i s and drum carcas se s ,and a f u e l value that ranges f r o m 11,000 B T U / l b to l e s s than1,000 B T U / l b ) .
W i t h adequate f e e d p r e p a r a t i o n , t h e w i d e l y d i f f e r i n g p h y s i c a lcharac t e r i s t i c s of the waste m a t e r i a l s are not e x p e c t e d to im-pact treatment e f f e c t i v e n e s s , bu t the i m p l e m e n t a t i o n o f op era-t i ona l sy s t ems for waste h a n d l i n g and treatment is a concern. Awide range o f waste charac t e r i s t i c s should po s e no p r o b l e m forS o i l M i x i n g and S t a b i l i z a t i o n , as much of that work w i l l bea c c o m p l i s h e d with equipment which has proven a d a p t a b l e to chang-ing f i e l d condit ions. Aqueous biotreatment should be able todeal with varying waste charac t e r i s t i c s . A d h e r e n c e o f r e s i dua ls o l i d s t o t h e treatment tanks could nec e s s i ta t e f i e l d m o d i f i c a -t i on of the treatment system. S o l v e n t E x t r a c t i o n and I n c i n e r a -t ion a l t e r n a t i v e s are each more c o m p l i c a t e d and are thus morev u l n e r a b l e t o t emporary o p e r a t i o n a l d i f f i c u l t i e s .
T h e r e i s a l s o a concern about the a v a i l a b i l i t y of needed e q u i p -ment a n d s p e c i a l i s t s . T h e S o i l M i x i n g a l t e r n a t i v e requires o n l yconventional cons truc t ion equipment and equipment o p e r a t o r s .T h e same i s g e n e r a l l y true f o r in-si tu S t a b i l i z a t i o n , a l t h o u g hp r o p r i e t a r y m i x i n g equipment might b e e m p l o y e d . S t a b i l i s a t i o nin batches out s ide of the main pond and Biotreatment wouldinvolve mix ing and m a t e r i a l s h a n d l i n g systems that are customt a i l o r e d for th i s kind of work. T h e s e are r e a d i l y a v a i l a b l e ore a s i l y a d a p t e d and a h i g h degree of s k i l l is not required toopera t e them. S u i t a b l e S o l v e n t E x t r a c t i o n equipment would haveto be a s s e m b l e d , and would require a m a j o r m o b i l i z a t i o n e f f o r ti n v o l v i n g the interconnec t ion of several m o b i l e m o d u l e s LO f o r ma f a c i l i t y s i m i l a r to that shown in F i g u r e 6-7. S i m i l a r l y , theI n c i n e r a t i o n a l t e rna t iv e would require the c on s t ru c t i on of anincinerator on-site.
A n o t h e r concern r e g a r d i n g inc inerat ion is that in a rotary k i l n ,t emperature and excess air w i l l be r e l a t i v e l y l ow, but in thea f t e r b u r n e r both high t empera ture s and high excess air ex i s t .Limi t ed test burn data show about 200 ppm NOX in rotary k i l nstack gases ( P e r m i t W r i t e r ' s G u i d e t o T e s t Burn Data. H a z a r d o u sW a s t e I n c i n e r a t i o n , E P A / 6 2 5 / 6 - 8 6 / 0 1 2 ) . Moreover, these l e v e l sof NOK are d i f f i c u l t to reduce. Rotary k i ln incinerators cannotbe operat ed or redesigned to s i g n i f i c a n t l y reduce the NOX gene-ration rates, and NOX control would be very c o s t l y .

o
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6.2.8 Cost
T a b l e 6-1 summarizes the t o t a l cost of the a l t e r n a t i v e s as de-ve l oped in de ta i l in S e c t i o n 6.3 and in A p p e n d i x G. Cos t s arepre s en t ed as c a p i t a l , pos t closure O & M and ground water moni-t o r i n g , and to ta l cost. The No A c t i o n a l t e r n a t i v e i s o f coursethe l eas t c o s t l y a l t e r n a t i v e and is ranked "+". S o l v e n t Extrac-t ion and I n c i n e r a t i o n are the most c o s t l y a l t e r n a t i v e s and areranked "-". The m i d d l e range of costs inc lude s the S o i l M i x i n g ,S t a b i l i z a t i o n and Biotreatment a l t e r n a t i v e s , and these areranked ".",

6 . 2 . 9 Overall P r o t e c t i o n o f H u m a n H e a l t h . Environment
The No A c t i o n a l t e r n a t i v e is ranked "-" because the p o t e n t i a lexpo sure s by direct contact to waste and of bank f a i l u r e andi n u n d a t i o n o f the wastes are not c o n t r o l l e d . All r e m a i n i n ga l t e r n a t i v e s prevent these exposure s but d i f f e r in the degreethey ensure lOiig-term e f f e c t i v e n e s s and permancence and achieveshort- term e f f e c t i v e n e s s . T h e r e f o r e , S o i l M i x i n g i s ranked " . / -" because it r e s u l t s in the greate s t volume of waste r e s i d u a lwi thou t s i g n i f i c a n t treatment. S t a b i l i z a t i o n is ranked "."because it decreases the l e a c h a b i l i t y of the waste w i t h o u tdecreasing waste t ox i c i ty . Biotreatment is ranked "+" becauseth i s a l t e r n a t i v e d e g r a d e s most toxic waste c o n s t i t u e n t s as w e l las reducing waste m o b i l i t y . S o l v e n t E x t r a c t i o n is ranked "+"because all contaminants are de s troyed to the maximum extentp o s s i b l e . I n c i n e r a t i o n a l s o achieves s i m i l a r d e s t r u c t i o n , bu tis rated "+/." because it is l e s s e f f e c t i v e in the short-term.
6.3 Cost

6.3.1 T o t a l Cos t
A cost was s y s t e m a t i c a l l y e s t imat ed for each a l t e r n a t i v e f r o m af o u n d a t i o n of common unit costs. E s t i m a t e d cost s were d e v e l o p e ds e q u e n t i a l l y a s f o l l o w s :
1. Uni t C o s t s ; - unit costs for r e m e d i a t i o n a c t i v i t i e s commoni n t h e region. E x a m p l e t O n - S i t e S o i l H a n d l i n g , $ 2 . 0 0 / y d 3 .
2. O p t i o n s C o s t s - costs for treatment and containment o p t i o n sto be incorporat ed into as sembled a l t e r n a t i v e s . Based onconcept d e s i g n s in S e c t i o n 6.1.
3. A l t e r n a t i v e s C o s t s - e s t i m a t e d t o t a l cost for each a l t e rna-tive. Based on concept d e s i gn s in S e c t i o n 6.1. C o n t a i n sunit co s t s , derived unit costs and o p t i o n s cos t s . I n c l u d e scon t ingenc i e s , o p e r a t i n g and p o s t - c l o s u r e mon i t o r ing cost s .
T a b l e s 6-2 through 6-7 summarize the e s t i m a t e d t o t a l cost foreach of the six p r o p o s e d a l t e rna t iv e s .
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8375 TABLE 6-1
P R E S E N T V A L U E C O S T S U M M A R Y F O B A L ; N A T I V E S

C O S T I T E M

E s t i m a t e d C a p i t a l Coat [ a ]
T o t a l P o a t - C l o a u r e Coat
PV P o e t - C l o s u r e Coat [b]
T o t a l A l t e r n a t i v e Coat
PV A l t e r n a t i v e Coat [b]

ALT, A -
N O A C T I O N

[ W i l l

0.09

0,46

0.28

0.55

0.37

ALT. B -
S O I L M I X I N G

C W I L I

19.88
0.99
0.56

20.88

20,22

ALT, C -
S T A B I -

L I Z A T I O N
( • N I L )

17.99

0.38

0,47

18*88

18.47

ALT. 0 -
BIO-

T R E A T M E N T
( » I L J

27.4B

0.86

0.47

28.35

27.96

ALT. E -
S O L V E N T

E X T R A C T I O N
( » I L |

35.8S

0.88
0.47

38.51

36.12

ALT. F -
I N C I N E R A T I O N

[ * I L ]

38.75

0.86

0,47

39.61

39.22
[ a ] T h i s coat r a p r e a a n t a p r a a a n t v e f . u a a a a u a l n g a f t e r - t a x 1 = i n f l a t i o n
Cbl 30-yea* preeant valua *Hh 1 = 5X and I n f l a t i o n = 0

O

6-35



IIIIIIIIIII1IIIIIII

B375 TABLE 6-2

E S T I M A T E D T O T A L C O S T
A L T E R N A T I V E A - N O A C T I O N

The e s t l M e t e d t o t a l cost 1e tha SUB of c a p i t a l c o s t , ths cost of 30 years of annual
•eintenence and tavan a o n l t o r l n g BvantB (1, 3t 8, 10, 15, 20 and 30 yaars a f t e r
c l o s u r e ) . A l l coeta a r e e a r l y 1988* ex c ep t a a noted. ' T o t a l " coate assure pre s ent ve lua
a f t e r 1 = I n f l a t i o n . "Present value1 1 casts a as IBM a 1 = 5X

Q u a n t i t y U n i t e U n i t Cost
C A P I T A L C O S T

P l u g e x i s t i n g M o n i t o r w e l l s
I n s t a l l n e w M o n i t o r v a i l s

12.00 each
12.00 each

S u b t o t a l
C o n t r a c t o r Overhead, P r o f H , Bonds,
E n g i n e e r i n g & C o n s t r u c t i o n S u r v e l H e n c e
C o n t i n g e n c y
E S T I M A T E D C A P I T A L C O S T

30-YEAR P O S T - C L O S U R E M O N I T O R I N G & M A I N T E N A N C E
G r o u n d vatar M o n i t o r i n g 7 evants
S t o r m a t a r M o n i t o r i n g 7 events
S u b t o t a l
C o n t i n g a n c y
E n g i n e e r i n g & C o n s t r u c t i o n S u r v e i l l a n c e
T O T A L P O S T - C L O S U R E C O S T S

Present V a l u e P o s t - C l o s u r e C o a t B
T O T A L E S T I M A T E D A L T E R N A T I V E C O S T

P r e s e n t V a l u e E a t i n e t e d A l t e r n a t i v e Cost

11,500
*3,5QO

•7,800

Cost N o t e s

118,000
42,000

WO ,000

1.20
1.25

190,000

•253,400
S & 3 0 2 0 0

1306,600
1 . S S
1.20

1460,000 Roundad
«2SO,OQO
•560,000
•370,000

o
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B375 TABU 8-3
E S T I M A T E D T O T A L C O S T

A L T E R N A T I V E B - S O I L M I X I N G

The e c t i M t e d t o t a l cost is tha sui of c a p i t a l cost* tha coet of 30 years of annual
m a i n t e n a n c e and seven n o n U o H n g events (1, 3, 6, 10, 15, 20 and 30 years a f t e r
c l o s u r e ] . A l l co s t s a r e e a r l y 1888, ex c ep t a s noted. " T o t a l " co s t s a sauna p r e s e n t v s ' . u e
a f t e r i = i n f l a t i o n . "Present value" cost s as SUMO t = 5%

Q u a n t i t y U n i t s U n i t Cost Cost N o t a a
C A P I T A L C O S T

Mobl i l z a t l o n / D a a m b l U z a t l o n
H a u l roads
M a i n t e n a n c e roads
Run-«n / run-of f contro l
Dru» h a n d l i n g
L i n e r
H 1 x s l u d g y w i t h s o i l
S u p p l e m e n t a l pond f i l l
Cap pond
S i t e u t i l i t i e s & f a c i l i t i e s
Restora d i s t u r b e d areas ( t o p « o 1 l

and r e v e g a t a t l o n ]
J a c t y systeai
P l u g e x i s t i n g M o n i t o r w a l l s
I n s t a l l n ew monitor w e l l s
F e n c i n g
S u b t o t a l
C o n t r a c t o r O v e r h e a d ) P r o f i t * Bonds ,
E n g i n e e r i n g & C o n s t r u c t i o n S u r v e i l l a n c e
C o n t i n g e n c y
E S T I M A T E D C A P I T A L C O S T

30-YEAR P O S T - C L O S U R E M O N I T O R I N G & M A I N T E N A N C E
Ground water M o n i t o r i n g
S t o n w a t a r M o n i t o r i n g
C a p M a i n t e n a n c e
J e t t 1 oysteM Maint enanc e
S i t e M a i n t e n a n c e
S u b t o t a l
C o n t i n g e n c y
E n g i n b o r l n g & C o n s t r u c t i o n S u r v e i l l a n c e
T O T A L P O S T - C L O S U R E C O S T S
Present V a l u a P a e t - C l o & u r e Co s t s

T O T A L E S T I M A T E D A L T E R N A T I V E C O S T

Present V a l u e E a t 1 n o t e d A l t e r n a t i v e Coot

2,500 f t
5,000 ft
5,000 I f

4.00 eo

12.00 aaoh
12.00 each

10,000 ft

nca

T E N A N C E
7 eventi
7 eventa

27 acre-yr
1 yeer

100 acre— yr

nee

at

$90,000
19.70 24,000

$15.40 77, OX
$6.10 26,000

500,000
4,791 ,000
2,008,000

0
3,842,000
1,108,000

$14,500 58,000
490,000

$1,600 18,000
1*3,600 42,000

$7.40 74,000

$13,108,000

X 1.20
X 1.25

$19,882,800

$36, EDO $253,400
$7,600 $53,200

$166 101 ,000
$1 ,000 30,OGO

$76 225,000

$662, BOO
X 1.25
X 1.20

$984,000

$654,000

$20,658,000

$20,218,000

A l l o w a n c e
Rounded
3* bam + d i t c h ( r o u n d e d ]
I n t a c t druaw CO

^J-
ON o f i l l needed
*""
~̂
O

A l l o w a n c e

Rounded
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8375 TABLE 6-4

E S T I M A T E D T O T A L C O S T
A L T E R N A T I V E C - S T A B I L I Z A T I O N

The e s t i m a t e d t o t a l cost 1 s the CUB o f c a p i t a l c o s t , the r-ost o f 30 years of annual
m a i n t e n a n c e and f i v e m o n i t o r i n g event s (1, 3, 10, 20 and 30 years a f t a r
c l o s u r e ] . A l l c o s t s a o e a r l y 1988, e x c e p t a s n o t e d . ' T o t a l " c o s t s aseina p r e a e n t v a L u a
a f t e r t = i n f l a t i o n . "Present va lue 1 1 cost* e s t t ume s 1 = SX

Q u a n t i t y U n i t e U n i t Coat Coot N o t a a
" J V P I T A L C O S T

W o b 1 l i i e t i o n / u » o b i U z e t i o n
H a u l roeda
M a i n t e n a n c e rosda
Run-on / run-of f control
DriM h a n d l i n g
L i n e r
S t a b l U z e s l u d g e
S u p p l e m e n t a l p ond f i l l
C a p pond
S i t e u t i l i t i e s & f a c i l i t i e s
Restore d i s t u r b e d are«e ( t o p s o l l

a n d r e v e g e t a t l o n )
J e t t y ayete»
P l u g e x i s t i n g m o n i t o r w e l l e
I n s t a l l n e w M o n i t o r w a l l a
F e n c i n g

S u b t o t a l
C o n t r a c t o r O v e r h e a d , P r o f i t , Bonds ,
E n g i n e e r i n g & C o n s t r u c t i o n S u r v e i l l a n c e
C o n t i n g e n c y

E S T I M A T E D C A P I T A L C O S T
30-YEAR P O S T - C L O S U R E M O N I T O R I N G & M A I N T E N A N C E

G r o u n d wa t e r m o n i t o r i n g
S t o m t w a t e p m o n i t o r i n g
C a p m a i n t e n a n c e
J e t t y sy s t em m a i n t e n a n c e
S i t e m a i n t e n a n c e
S u b t o t a l
C o n t i n g e n c y
E n g i n e e r i n g & C o n s t r u c t i o n S u r v e i l l a n c e
T O T A L P O S T - C L O S U R E C O S T S
Present V a l u e P o a t - C L o a u r e C o o t s

T O T A L E S T I M A T E D A L T E R N A T I V E C O S T

Pre s en t V a l u e E s t i m a t e d A l t e r n a t i v e Cost

2,500 f t
5,000 f t
5,000 I f

44,000 cy
147,000 cy

4.00 ec

12.00 each
12.00 each

10,000 ft

nee

T E N A N C E
S even tit
5 events

27 acre-yc
1 year

100 acra-yr

nee

at

•9.71
•15.40

•B.10

•85.00
•4.50

•14,500

•1,500
•3,500
•7.40

X
X

•38,200
•7,600

•125
•1,000

•75

X
X

WO ,000 A l l o w a n c e
24,000 Rounded
77,000
28,000 3' bar* + d i t c h [ r o u n d e d ]

500,000 I n t a c t druna
704,000

3,740,000
662,000

3,848,000
1 ,688,000

58,000
480,000

18,000
42,000
74,000

•11,906,000

1.20
1.25

•17,993,000

•181,000
•38,000
101,000
30,000 A l l o w a n c e

225,000

•575,000
1.25
1,20

•883,000 Roundad
•473,000

•18,856,000
•18,468,000

O
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TABLE 6-6

E S T I M A T E D T O T A L C O S T
ALTERNATIVE 0 - BIOTRCATMENT

Ttn» s a t l M t a d t o t a l cost Is the BLM of c a p i t a l c o s t , the cost o f 30 years o f annual
•mntenance and f i v e M o n i t o r i n g events (1, 3, 10, 20 and 312 years a f t e r
c t o sur e l . AIL costs are ear ly 1988, except a s noted. " T o t a l " co s t s assune pr e s en t v a l u e
a f t e r f = i n f l a t i o n . "Present value" co s t s aeaunee i = 5%

Q u a n t i t y U n i t s U n i t Cost Cost N o t e s
C A P I T A L C O S T

« o b t U z a t 1 o n / D e » o b 1 l 1 z a t 1 o n
H a u l roads
M a i n t e n a n c e roeds
f lun-on / r u n - o f f c ontro l
Drum h a n d l i n g
Blotrea taent
L i n a r
S u p p l e m e n t a l p o n d f i l l
Cap pond
S i t e u t i l i t i e s & f a c i l i t i e s
f l e e t e r e d i s t u r b e d areas ( t o p s a i l

end r e v e g e t e t i a n )
J e t t y systea
P l u g e x i s t i n g m o n i t o r M a i l s
I n s t a l l n e w a o n l t o r w a l l s
f e n c i n g
S u b t o t a l
C o n t r a c t o r Overhead , P r o f I t f Bonds ,
E n g i n e e r i n g a C o n s t r u c t i o n S u r v e i l l a n c e
C o n t i n g e n c y
E 3 T I H A T E D C A P I T A L C O S T

3 0 - Y E A f l P O S T - C L O S U R E M O N I T O R I N G & M A I N T E N A N C E
G r o u n d M e t e r m o n i t o r i n g
S t o n n s t e r m o n i t o r i n g
Cap maintenance
J e t t y syste* D s l n t e n a n c e
S i t e m a i n t e n a n c e
S u b t o t a l
C o n t i n g e n c y
E n g i n e e r i n g & C o n s t r u c t i o n S u r v e i l l a n c e
T O T A L P O S T - C L O S U R E C O S T S

P r e s e n t V a l u e P o s t - C l o s u r e Co s t s
T O T A L E S T I M A T E D A L T E R N A T I V E C O S T
Present V a l u e E s t i m a t e d A l t a i - n a t i v e Coat

2,500 ft
5,000 f t
5,000 I f

161 ,000 cy

4,00 ac
12.00 each
12.00 each

10,000 ft

i
anca

[ N T E N A N C E
5 events
5 event s

27 ecrs-yr
1 yaar

100 ecra-yr

L ance

:oat

«g.7o
115.40

•G.10

«4.50

$14,500

11 ,500
$3,500
*7.40

X
X

«3B,200
$7,800

1125
*1,COO

I T S

X
X

160,000
24,000
77,000
26,000

500,000
9,615,000

534,000
725,000

3,848,000
2,047,000

58,000
490,000

18,000
42,000
74,000

$18,322,000
1.20
1.25

927,433,000

9181,000
938,000
101,000
30,000

225,000
4575,000

1.25
1.20

9683,000

1473,000

$28,346,000
$87,988,000

A l LoManc*
Rounded

3 ' bera + o i t c h [ r o u n d e d ]
Intac t d r u K B

O
LO
O
T-
T—
O

A L L o M a n c e

Rounded
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9375 TABLE 6-5

E S T I M A T E D T O T A L C O S T
A L T E R N A T I V E E - S O L V E N T E X T R A C T I O N

The e s t i m a t e d t o t a l cost is tha at* of c a p i t a l co s t , the coat of 30 years of annual
M a i n t e n a n c e and f i v e m o n i t o r i n g ev en t s (1, 3, 10, 20 and 30 years a f t e r
c l o s u r e ) . All co s t s ar e e a r l y 1969, e x c ep t a s no t ed . " T o t a l " c o s t s asetae pr e s en t value
a f t e r 1 = I n f l a t i o n . "Present value" cost s assumes i = 5X

Q u a n t i t y U n i t s U n i t Cost Cost N o t e s
C A P I T A L C O S T

Mob/Oetiob , e x c l u s i v e o f S o l v . Extr.
H a u l roads
Maintenance roads
Run-on / run-o f f c on tro l
Druai h a n d l i n g
I s o l a t e s l u d g e
S o l v e n t e x t r a c t / I n c i n e r a t e / S t a b l U z e
S c r u b b e r ash to main p o n d
S u p p l e m e n t a l pond f i l l
C a p pond
S i t e u t i l i t i e s & f a c i l i t i e s
Res tor e d i s t u r b e d areas ( t o p s o i l

end r e v a g e t e t l o n ]
J e t t y sy s t en
P l u g e x i s t i n g m o n i t o r w e l l s
I n s t a l l n e w m o n i t o r N e l l s
F e n c i n g
F i r e p r o t e c t i o n
S u b t o t a l
C o n t r a c t o r Overhead, P r o f i t , Bonds ,
E n g i n e e r i n g & C o n s t r u c t i o n S u r v e i l l a n c e
C o n t i n g e n c y
E S T I M A T E D C A P I T A L C O S T

30-YEAR P O S T - C L O S U R E M O N I T O R I N G 6
G r o u n d wa t er m o n i t o r i n g
S t o r m w a t a r m o n i t o r i n g
C a p m a i n t e n a n c e
J a t t y systea main t enanc e
S i t e m a i n t e n a n c e
S u b t o t a l
C o n t i n g e n c y
E n g i n e e r i n g & C o n s t r u c t i o n S u r v e i l l a n c e
T O T A L P O S T - C L O S U R E C O S T S

Present V a l u e P o s t - C l o s u r e Cos t s
T O T A L E S T I M A T E D A L T E R N A T I V E C O S T
Present V a l u e E s t i m a t e d A l t e r n a t i v e Cost

2,500 f t
5,000 ft
5,000 I f

420 cy
177,000 cy

4.00 ac
12.00 each
13.00 each

10,000 ft

nee

T E N A N C E
5 event s
5 event s

27 acre-yr
1 year

100 acre-yr

nee

ist

•9.70
115.40

f f i . 1 0

«4.50
•4.50

*1 4,500

*1 ,500
•3,500

•7.40

X
X

$38,200
•7,600

•125
•1 ,000

• T f i

X
X

160,000
24,000
77,000
26,000

110,000
1,166,000

14,199,000
2,000

797,000
3,642,000
2,736,000

58,000
490,0^1

16,000
42,000
74,000
50,000

•23,763,000

1.20
1.55

•35,645,000

$181,000
•38,000
101 ,000
30,000

225,000

•575,000
1.95
1.20

8683,000
•473,000

•38,508,000
$38,118,000

A l l o w a n c e
Rounded
3 1 bera + d i t c h ( r o u n d e d ]
Intact drums

T-mo
V
,J—
O

A I lowanoe

Rounded
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8375 TABLE 5-7

E S T I M A T E D T O T A L C O S T
A L T E R N A T I V E F - I N C I N E R A T I O N

The e s t imated t o t a l cost is the sun of c i M t « l cost* the cost of 30 years of annual
n a i n t a n a n c e and f i v e m o n i t o r i n g events [1, 3, 10 f 20 and 30 years a f t e r
c l o s u r e ) . All costs are e a r l y 1988, e x c ep t as noted. " T o t a l " costs absune pr e s en t va lu e
a f t e r i - I n f l a t i o n . "Present value" coats assumes i - 5%

Q u a n t i t y U n i t s U n i t Cost Coat N o t e s
C A P I T A L C O S T

H o b i 11 za t l o n / D e B o b l 11 z f l t l on
H a u l roads
M a i n t e n a n c e roada
Run-on / r u n - o f f c on t ro l
OrtM h a n d l i n g
I s o l a t e s l u d g e
I n c i n e r a t i o n
Scrubber ash to aain pond
O f f - a i t e I n c i n e r a t o r a e h d i s p o s a l
S u p p l e m e n t a l pond f H L
C a p p o n d
S i t e u t i l i t i e s & f a c i l i t i e s
Restore d i s t u r b e d areas ( t o p a o i l

and r e v e g e t a t l o n )
J e t t y sy s t em
P l u g e x i s t i n g m o n i t o r w e l l s
I n s t a l l n e w m o n i t o r w e l l s
F e n c i n g
F i r e p r o t e c t i o n s y s t e m

S u b t o t a l
C o n t r a c t o r O v e r h e a d , P r o f i t , Bonds,
E n g i n e e r i n g & C o n s t r u c t i o n S u r v e i l l a n c e
C o n t i n g e n c y
E S T I M A T E D C A P I T A L C O S T

30-YEAR P O S T - C L O S U R E M O N I T O R I N G & M A I N T E N A N C E
Ground water m o n i t o r i n g
S t o n w w e ' . e r m o n i t o r i n g
Cap Baintenance
J e t t y eye ten n a l n t a n a n o a
S i t e m a i n t e n a n c e
S u b t o t a l
C o n t i n g e n c y
E n g i n e e r i n g & C o n s t r u c t i o n S u r v e i l l a n c e
T O T A L P O S T - C L O S U R E C O S T S
Preoant V a l u e P o s t - C l o s u r e Co s ta

T O T A L E S T I M A T E D A L T E R N A T I V E C O S T

Present V a l u e E s t i m a t e d A l t e r n a t i v e Cost

2,600 f tS t d n o f t
5,000 I f

420 cy
12,000 cy

185,000 cy

8.00 ac

12.00 each
12.00 each

10,000 ft

mcs

I T E N A N C E
5 events
5 events

27 acre-yr
1 year

100 acre-yr

inca

i at

$9.70
$15.40

$6.10

(4.60
$187

$4.50

$14,500

$1,500
$3,500

$7.40

X
X

$36,200
$7,800

$125
$1,000

$75

X
X

$60,000
24,000
77,000
26,000

110,000
1,168,000

12,810,000
2,000

2,239,000
833,000

3,842,000
3,880,000

118,000
430,000

18,000
42,000
74,000
50,000

$25,831,000

1.20
1.25

•38,747,000

$181,000
$30,000
101,000
30,000

225,000

•676,000
1,25
1.20

$893,000
$473,000

$30,610,000
$39,220,000

A l l o w a n c e
Rounded
3 ' barm + d i t c h ( r o u n d e c
I n t a c t d r u M S

CM
tn
O
«r-

o

A l l o w a n c e

Rounded
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A p p e n d i x G contains the d e v e l o p m e n t o f the e s t imat ed t o t a l costf or each a l t e r n a t i v e . T h i s a p p e n d i x i n c l u d e s a summary t a b l e ,a l t e r n a t i v e s ' costs, o p t i o n s ' costs, derived unit costs and unitco s t s . S p e c i a l concerns about pre s ent worth a n a l y s i s o f costsand about the cost of inc inerat ion are discussed in the f o l l o w -ing p a r a g r a p h s .
For this F e a s i b i l i t y S t u d y t h e f o l l o w i n g present worth assump-t i ons were used:

o term = 30 yearso intere s t rate - 0o i n f l a t i o n = a f t e r - t a x interest rate
The 30 year term is c on s i s t en t w i th the p o s t - c l o s u r e care per iodprescribed under the RCRA program. H i s t o r i c a l l y in this countryi n f l a t i o n i s a p p r o x i m a t e l y equal to interes t pa id on c e r t i f i -cates of d e p o s i t a f t e r c o rpora t e taxes are d e d u c t e d . A PRPgroup which f u n d s the remediat ion and long-term maintenance of aS u p e r f u n d s i t e t y p i c a l l y create s a s i n k i n g f u n d or trust f u n d atthe b e g i n n i n g or end of s i t e r emed ia t i on . T h i s s ink ing f u n d i st y p i c a l l y invested in insured securities, and is ca lculated tobe s u f f i c i e n t t o pay for the annual O&M costs f or a d e s igna t edp e r i o d of t ime. S i n c e a PRP g r o u p can not have n o n - p r o f i t sta-tus under the current tax law, it must pay taxes on the interestearned.
S i n c e i n f l a t i o n is a very real economic phenomenon, a PRP groupmust se t a s i d e f u n d s to p r o v i d e for f u t u r e increases in annualO&M cos t s . H i s t o r i c a l l y , intere s t on invested securities i st y p i c a l l y greater than i n f l a t i o n by one-third to o n e - h a l f . Cur-rent c o r p o r a t e tax rates are 34%. T h e s e taxes are e i ther pa idby each member company or by the PRP group d i r e c t l y . A f t e rtaxes are deduc ted f r o m interest earned, the net interest earnedon the inves ted f u n d s a p p r o x i m a t e l y o f f s e t s th e increased annualcost s due to i n f l a t i o n . On th i s ba s i s , i = 0 in the presentworth f o r m u l a . F o l l o w i n g these a s s u m p t i o n s , the 30-year presentworth of an o & M cost of $ l / y e a r is $ ? C .
A l t e r n a t e l y , if one were to use the F e d e r a l g o v e r n m e n t ' s guide-l i n e s for c a l c u l a t i n g pre s ent value for 30 years using 8% inter-est and 0% i n f l a t i o n , the present worth of a $ l / y e a r e x p e n d i t u r efor 30 years is $11.26. As this i l l u s t r a t e s , n eg l e c t ing i n f l a -t i on w i l l cause annual 0 & M cost s to be u n d e r s t a t e d , p o s s i b l yr e s u l t i n g in the s e l e c t i o n of a remedial p l a n that has lowercap i ta l or f i r s t year costs and higher annual or reoccurring 0& M costs.
For c l a r i t y , the cost c a l c u l a t i o n s and summaries are presentedbo th ways.

IA
O

O
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6 .3 .2 S e n s i t i v i t y A n a l y s i s
C a p i t a l Cos t S e n s i t i v i t y A n a l y s i s
The cost e s t i m a t e s pr e s en t ed in the FS are to represent +50%/-33% accuracy, so these are the s e n s i t i v i t y l i m i t s chosen.T a b l e 6-8 shows that w h i l e the r e la t iv e cost rankings are nota l t e r ed by the changes in c a p i t a l co s t s , the abso lute d o l l a rincreases between al t ernat ive s are s i g n i f i c a n t . For example , i fthe e s t imated c a p i t a l cost e s ca la t e s 50%, the S t a b i l i z a t i o na l t e r n a t i v e increases $9.0 m i l l i o n while the I n c i n e r a t i o na l t e r n a t i v e increases $19.4 m i l l i o n . The higher th e in i t i a le s t imated a l t e r n a t i v e cos t , the greater the ab so lu t e costincreases when the higher e s t imat ing accuracy percentage isa p p l i e d .
O & M Cost S e n s i t i v i t y A n a l y s i s
The costs were varied wi thin the same +50%/-33% estimate accur-acy range as the c a p i t a l costs . T a b l e 6-9 r e f l e c t s very l i t t l et o ta l cost s e n s i t i v i t y to O&M cost v a r i a b i l i t y since O&M repre-sents a smal l cost r e l a t i v e to the overal l t o ta l cost.
Discount Rate S e n s i t i v i t y A n a l y s i s
The d i s count rate u t i l i z e d for the present worth ca l cu la t i on swas varied in a range f r o m 3% to 10%. T a b l e 6-10 r e f l e c t s thef a c t that the t o ta l cost is not s ens i t ive to this range ofdiscount rates.
S l u d g e V o l u m e S e n s i t i v i t y A n a l y s i s
S i n c e there i s unc e r ta in ty about the t o t a l volume of s l u d g e tobe h a n d l e d , a reasonable s en s i t i v i ty range of volumes was deter-mined to be f r o m a s l i g h t l y l e s s volume than curren t ly e s t imatedto twice the volume current ly e s t imat ed . T a b l e 6-11 shows thatthe t o t a l cost of the S o l v e n t E x t r a c t i o n and I n c i n e r a t i o n al t er-native s are more s en s i t ive to pond s l u d g e volume increases thanthe other al ternatives . For e x a m p l e , if the s ludge volume isd o u b l e d , t h e S t a b i l i z a t i o n a l t e r n a t i v e t o t a l cost increases $5.5m i l l i o n ( 2 9 . 1 % ) whi l e th e incinerat ion alternative increases$19.9 m i l l i o n ( 5 0 . 3 % ) . The higher unit costs f or th e actualtreatment phase f or S o l v e n t E x t r a c t i o n and I n c i n e r a t i o n al t er-natives causes them to be more sensitive to total cost changescaused by s l u d g e volume changes.

mo

o
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B37S TABLE 6-8
C A P I T A L C O S T S E N S I T I V I T Y A N A L Y S I S

T A B U
COST
[ • ]
T o t a l

8-1
C H A N G E

[ b j
50%
28*

Oft
-20*
-33%

ALT. A -
N O A C T I O N

( • N I L )

•0.6

10.6
10 .6
•0.6
•0.5
•0.5

ALT. 8 -
S O I L M I X I N Gr«Miu

•20.7

•30.5
•26 .2
•£0.7
$16.7
t14.2

ALT. C -
S T A B I -

L I Z A T I O N
( • M I L )

•18.9

•27.9
•83.8
•16. 9
»15.3
t12,9

ALT. 0 -
810-

T R E A T H E N T
( • M I L )

•88.3

M2.1
•38.0
•88.3
122.8rts.a

ALT. E -
S O L V E N T

E X T R A C T I O N
( • M I L )

oe.s
•64.3
•46.5
•36.5
•29.4
•84.7

ALT. P -
I N C I N E R A T I O N

I W I L J

•39.6

169.0
•60.6
•38.8
•31 .8
•38.8

in
LAo

o
[B] The T a b l e 6-1 pre s en t value t o t a l cost f or aech a l t e r n a t i v e
for the percent chang* sho«n In c a p i t a l costs
[ b ] A f t a r - t a * 1 = i n f l o t i o n
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B375

TABLE 6-1
C O S T C H A N G E
E a ]

TABLE 8-9
O S M C O S T S a S I T I V I T Y A N A L Y S I S

ALT. A - ALT. 8 -
N O A C T I O N S O I L M I X I N G

( • M I L ) C W I L )
T o t a l ( b j •0.8 120.7

ALT. C -
S T A B I -

L I Z A T I O N

118.8

ALT. 0 -
BIO-

T R E A T M E N T
( • M I L )
•28.3

ALT. E -
SOLVENT ALT. F -

E X T R A C T I O N I N C I N E R A T I O N
( • M I L ) ( • M I L )
08.5 •38.6

50*
2SX

OX
10.8
•0.7
•0.6
•0.5
•0.4

<21.2
•20.8
120.7
120.5
•SO .3

•18.3
•18.1
•18.8
•18.7
•18.8

•28.8
•28.6
•28.3
•28.2
•28.1

336.8
«38.7
•38.5
•36.3
•36.2

•40.0
•38.8
•38.8
•38.4
•38.3

ino
O

-33*

W Th. T a b l . 8-1 p Pea.nt valu. tot.l coat for a«h .U.m.tlv.
for thai p a r c e n t chang. ahwn 1n O&M coata
[ b ] A f t a r - t a x 1 = i n f l a t i o n
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83 75

D I S C O U N T
R A T E [ • ]

CO

TABLE 8-10
P R E S E N T W O R T H D I S C O U N T R A T E S E N S I T I V I T Y A N A L Y S I S

ALT. A - ALT. B -
N O A C T I O N S O I L M I X I N G

( W I L ) ( I H I L l

ALT. C - ALT. 0 -
STABI- BIO-

L I 2 A T I O N T R E A T M E N T
( • H I D [ « M I L ]

T o t a l [ b ] W.4 •2J.2 •18.5 •28.0

ALT. E -
SOLVENT ALT. F -

E X T R A C T I O N I N C I N E R A T I O N
( M I L ) ( W I L J
•36.1

3X
4Xsxax
7Xex
9X

10X
M A f , n g . of d i s c o u n t rat., U uod to c. t euUu p p < M n t• o f t h t o t a l ew t f o r a.ch .It.rn. t1v. In T . b l . 8-S

W.4
W.4
W.4
W C 3
W.3
W.3
W.3
W.3

•20.3
•20.3
•20.2
•20.2
•80.1
•20.1
•20.1
•20.0

•18.8
•18.5
•18.5
•18.4tie. 4
•18.4
•18.3
•18.3

•28.1
•28.0
•28.0
•27.9
•27.9
•27.8
•27.8
•27.8

•38.2
•38.2
•38.1
•38.1
•38.0
*30.0
• 3 ' J . O
08.0

•38.3
•39.3
08.2
09.B
I9B 1W B . l
•3B 1*»O«1
09.1
•39.1

O
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B375 TABLE 8-11
S L U D G E V O L U M E S E N S I T I V I T Y A N A L Y S I S

POND
SLUDGE

V O L U M E [ • ]
( Y D 3 )

T o t a l [ b ]

30, 000
30,000
40,000
50,000
60,000

ALT. A -
NO ACTION

t « M I L J* * • ' ' " ' " " " " —
«G.6

•0.6
10.8
«0 .8
10.6
10.6

A L T . B -
80IL M I X I N G

( • M I L )
- — — — — — .

•20.7

$18.2
•20.7
•22.1
•23.5
•24.8

ALT. C -
S T A B I -

L I Z A T I O N
( M I L )

"̂^̂-̂  UN

•18.8

•17.0
•18.9
•20.7
•22.6
•24.4

ALT. D -
BIO-

T R E A T M E N T
( M I L )— — . —— - --
•28.3

•26.3
•26.3
•32.4
•35.9
•37.8

ALT. E -
S O L V E N T

E X T R A C T I O N
( • M I L )• —— • — — — .

•36.5

•32.6
•36.5
•40.5
•46.1
•49.2

ALT. F -
I N C I N E R A T I O N

( • M I L )--
•39. G

•32.7
•39.6
•48.1
•53.2
169,5

CO
LTV
O
T—
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6 . 4 S u m m a r y o f C o m p a r a t i v e A n a l y s i s
T a b l e 6-12 contains a summary of the ranking of a l t ernat ive per-f o r m e d in S e c t i o n 6.2. In terms o f th e remedial o b j e c t i v e s , a l la l t e r n a t i v e s except N o A c t i o n s a t i s f y t h e r egu la tory o b j e c t i v e sthrough compliance with ARARs. S i m i l a r l y , al l al ternatives ex-cept No A c t i o n s a t i s f y the risk-based o b j e c t i v e s and, when im-p l e m e n t e d , would be f u l l y pro t e c t iv e of human h e a l t h and theenvironment for as long as maintenance continues. In terms oflong-term e f f e c t i v e n e s s , as well as t o x i c i t y , m o b i l i t y andvolume r educ t i on . No A c t i o n and S o i l M i x i n g ar e t h e least e f f e c -tive remedies. S t a b i l i z a t i o n i s s l i g h t l y more e f f e c t i v e becausethere is greater reduction of m o b i l i t y , Biotreatment is a rela-t i v e l y permanent remedy in that the o n l y cons t i tuent of concernthat w i l l remain a f t e r treatment is PCBs. PCBs are very immo-b i l e due to an extremely high soil p a r t i t i o n c o e f f i c i e n t and lowwater s o l u b i l i t y , and m o b i l i t y is f u r t h e r con tro l l ed by a capwhich would reduce any i n f i l t r a t i o n . S o l v e n t E x t r a c t i o n and In-c inerat ion result in the greatest t o x i c i t y , m o b i l i t y and volumereduction, thereby r e su l t ing in the greatest po s s i b l e long-terme f f e c t i v e n e s s and permanence.
Among the other criteria considered, the ranking varied amongthe a l t e rna t iv e s with costs g e n e r a l l y increasing from alterna-tive A t h r o u g h F ( r a n g i n g f r o m $400,000 to $ 3 9 , 2 0 0 , 0 0 0 on apresent value b a s i s ) . The more c o s t l y a l t e rna t iv e s ( e s p e c i a l l yI n c i n e r a t i o n and S o l v e n t E x t r a c t i o n ) , while t e chn i ca l ly achiev-a b l e , present s p e c i a l i m p l e m e n t a b i l i t y p r o b l e m s and g e n e r a l l ytake l onger t o i m p l e m e n t , d e crea s ing the ir short-term e f f e c -tiveness.

in
O

o
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B849 TABU 6-12

S w n e r y R a n k i n g o f A l t e r n a t i v e s

C o m p l i
ance
W i t h
ARARe

T o x i c i t y
H c b U l t y
or V o l w e
R e d u c t i o n

Short-
T e n s

E f f e c -
t i v enea e

L o n g - T e n s
E f f e c -

t ivene s s vPermanence

A N o A c t i o n
B S o i l M i x i n g
C S t a b i l i z a t i o n
D B l o t r e a t a e n t
E S o l v e n t E x t r a c t i o n
F I n c i n e r a t i o n

*/. y-+ O
t f »O

I n p l e M n t -
a b l U t y Cost

Overa l l
P r o t e c t i o n o f
H u n a n H e a l t h ,

Environment

A N o A c t i o n
S S o i l M i x i n g
C S t e b l l l z a t l o n
D B l o t r a e t n n t
E S o l v e n t E x t r a c t i o n
F I n c i n e r a t i o n V.

N O T E S I

A l t e r n a t i v e s h o u l d exceed a c r i t e r i o n 1n c o m p a r i s o n to o th e r a l t e r n a t i v e s .
A l t e r n a t i v e s h o u l d meet t h e s e l e c t i o n c r i t e r i o n .
A l t e r n a t i v e w i l l n o t meet a c r i t e r i o n ! o r M i l l n o t neet a c r i t e r i o n

ae w e l l ee other a l t e r n a t i v e * , ,
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